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1 Introduction

Building typologies have proved to be a useful instrument for an in-depth understanding of
the energy performance of certain building types and categories. In the framework of the IEE
project TABULA, residential building typologies have been developed for 13 European coun-
tries following a common methodological structure. Each national typology consists of a clas-
sification scheme grouping buildings according to their size, age and further energy-relevant
parameters, and a set of exemplary buildings representing the respective building types [[WU
2012a].

In the course of the IEE project EPISCOPE, 10 of these typologies have been further devel-
oped’ and new typologies for 6 more countries® have been elaborated. In this context, the
common typology scheme has been extended to additionally include showcase examples of
new buildings meeting the national requirements or, as an alternative, more ambitious stan-
dards up to nearly zero-energy building (NZEB) level.

The recast of the Energy Performance of Buildings Directive in 2010 [EPBD 2010] stipulates
that all new buildings constructed within the European Union after 2020 should reach nearly
zero-energy levels. Thereby, a ‘nearly zero-energy building’ means a building that has a very
high energy performance, [...]. The nearly zero or very low amount of energy required should
be covered to a very significant extent by energy from renewable sources produced on-site
or nearby; (Article 2, No. 2.)

This ambitious commitment supports the radical cuts in greenhouse gas emissions high-
lighted by the IPCC’s Fifth Assessment Report [IPCC 2014] as well as the long term targets
of the European Union. With its “Roadmap for moving to a competitive low carbon economy
in 2050” [COM 2011], the European Commission has looked beyond its short term objectives
and set out a pathway for achieving deep emission cuts by the middle of the century. The
Roadmap suggests that the European Union should prepare to cut its domestic emissions to
80 % below 1990 levels. Thereby, the 80 % reduction is just the minimum aim — the road-
map lays out plans to cut greenhouse gas emissions by up to 95 %. Energy efficiency is
identified to be a key driver of the transition, and the built environment is supposed to provide
low-cost and short term opportunities to reduce emissions — first and foremost through im-
provement of the energy performance of buildings.

It is expected that more than one quarter of the European 2050s building stock is still to be
built [BPIE 2011]. Consequently, the effective implementation of nearly zero-energy buildings
needs to be supported by providing guidance, common principles and quality checks of the
concepts.

The inclusion of this standard in national residential building typologies aims to make a cor-
responding contribution by disseminating information and showcase examples in national
“Building Typology Brochures” and online through the TABULA WebTool®. Referring to the
appearance and details of actual existing buildings proves the feasibility of the concepts.
Apart from being a source of information for house owners, the showcase examples can also
be used in energy advice or energy certificate software as pre-defined datasets in order to
show possible combinations of constructions and supply systems. Furthermore, they may be
used by key actors to present the impact of policies and measures in an illustrative manner.

This report presents an overview of the current national minimum requirements, related na-
tional calculation methods, the status of the national NZEB definitions as well as information

For the countries Austria, Belgium, Czech Republic, Denmark, Germany, France, Greece, Ireland, Italy, Slo-
venia have been developed further. This applies also to the associated EPISCOPE partner country Serbia.

For the countries Cyprus, Spain, Great Britain/England, Hungary, The Netherlands, and Norway new residen-
tial typologies have been elaborated.

www.episcope.eu/communication/download/
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on how these new built concepts were integrated in the national residential building typolo-
gies for the 17 participating countries. The overall objective is to enable an understanding of
diverse energy-related approaches and requirements for new buildings in the residential sec-
tor in different countries and to learn from each other on how to develop successful energy
saving strategies. A focus is placed on the energy consumption for space heating and do-
mestic hot water.

In most countries official NZEB definitions are not yet available. In the following chapters
appropriate concepts were considered, which as far as possible refer to supposed future
national approaches.

From a European point of view the harmonised approach provides a framework for cross-

country comparisons of residential NZEB concepts.

Table 1: Sources / References Introduction
er?;er::L‘fe Concrete reference (in respective language) Short description (in English)
[BPIE 2011] BPIE (ed.) (2011): Principles for Nearly Zero Study with the objective to contribute to a common

[EPBD 2010]

Energy Buildings. Paving the way for effective
implementation of policy requirements. Online
available:

http://www.bpie.eu/documents/BPIE/publications/H
R_NZEB%?20study.pdf [2014-05-12]

Directive 2010/31/EU of the European Parliament
and of the Council of 19 May 2010 on the energy
performance of buildings (recast). Online
available:

http://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:32010L0031
[2014-05-15]

and cross-national understanding on EU-wide
NZEB definitions, the need for principles of sus-
tainable, realistic nearly Zero-Energy Buildings as
well as possible technical solutions and their
implications.

[COM 2011] Communication from the Commission to the Euro- The Roadmap is supposed to describe a cost-
pean Parliament, the Council, the European Eco- effective pathway to reach the EU's objective of
nomic and Social Committee and the Committee  cutting greenhouse gas emissions by 2050. It is
of the Regions (2011): A Roadmap for moving to a meant to give direction to sectoral policies, na-
competitive low carbon economy in 2050. Brus- tional and regional low-carbon strategies and long-
sels. Online available: term investments.
http://eur-
lex.europa.eu/resource.html?uri=cellar:5db26ecc-
bade-4de2-ae08-
dba649109d18.0002.03/DOC 1&format=PDF

[IPCC 2014] Intergovernmental Panel on Climate Change (ed.) The Working Group Il contribution to the IPCC
(2014): Climate Change 2014: Mitigation of Cli- Fifth Assessment Report (WGIII AR5) provides a
mate Change. Contribution of Working Group lll to  comprehensive assessment of relevant options for
the Fifth Assessment Report of the Intergovern- mitigating climate change through limiting or pre-
mental Panel on Climate Change [Edenhofer, O., venting greenhouse gas emissions, as well as
R. Pichs-Madruga, Y. Sokona, E. Farahani, S. activities that remove them from the atmosphere.
Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner,

P. Eickemeier, B. Kriemann, J. Savolainen, S.
Schlémer, C. von Stechow, T. Zwickel and J.C.
Minx (eds.)]. Cambridge University Press, Cam-
bridge, United Kingdom and New York, NY, USA.
Final Draft online available:
http://mitigation2014.org/report/final-

draft/background [2014-05-15]

[IWU 2012a] Loga, T./Diefenbach, N./Stein, B. (2012): Typology Final report of the IEE project TABULA

Approach for Building Stock Energy Assessment.
Main Results of the TABULA project. Online avail-
able:
http://episcope.eu/fileadmin/tabula/public/docs/rep
ort/TABULA_FinalReport.pdf [2014-04-08]
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2 Principles and Benchmarks for Nearly Zero-Energy
Buildings

(by EPISCOPE partners BPIE & POLITO)

2.1 European Legislation

Europe’s building stock accounts for approximately 40 % of the total primary energy
consumption and 36 % of GHG emissions®. More than one quarter of the 2050s build-
ing stock is still to be built. To exploit the significant savings potential attributed to the
building stock and fulfil the EU targets®, the energy consumption and related GHG
emissions of those new buildings need to be close to zero.

During the last decades significant steps have been made towards improving the energy
performance of the European building stock. The cornerstone was set in 2002 with the En-
ergy Performance of Buildings Directive (EBPD), which introduced stipulations regarding the
application of minimum requirements on new and existing buildings as well as the energy
certification of buildings. As a next step and in order to “lay down more concrete actions with
a view to achieving the great unrealised potential for energy savings in buildings”, in 2010 in
the recast of the EPBD the term “nearly zero energy building” (nZEB) was introduced [EPBD
2010].

"\J I“ .
Directive
2002/91/EC on Directive
the Energy 2010/31/EC on the
Performance of Energy Performance
[» Buildings P> > of Buildings (recast)
16/12/2002 19/5/2010

2002 |2003 |2004 |2005 |2006 |2007 |2008 |2009 |2010 |2011 | 2012 | 2013 |

Figure 1. Key Directives related to buildings.

The Directive 2010/31/EC foresees that after 31 December 2020 all new buildings will be
nZEB, while for public buildings the date is set on 31 December 2018 [ibidem]. Furthermore,
the Member States (MS) shall draw up national plans for increasing the number of nZEBs.
The national plans, which are the roadmaps for implementation of the national goals, intro-
duce measures and financial incentives for the promotion of nZEBs. Moreover, the national
plans shall include, inter alia, intermediate targets for improving the energy performance of
new buildings by 2015. The EC shall by 31 December 2012 and every three years thereafter
evaluate the MSs’ progress in increasing the number of nZEBs and if necessary to propose
measures towards this direction (see Figure 2).

Estimations based on Eurostat data, tsdpc320, tsdcc210

The European Union (EU) aims to reduce domestic greenhouse gas (GHG) emissions by 40 % by 2030 and
80 % by 2050 (compared to 1990 levels); A non-binding target for energy savings, proposed by the European
Commission [COM (2014) 520], is 30 % by 2030.
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EC reports on

R:g progress of Use of minimum levels All new

M mz:;;reasmg mof RES in buildings buildings -
_\(esen i sears] > (Directive 2009/28/EC) are nZEBs ™9
> 31;3;2;12 1/6/2015 31/12/2020

Intermediate targets for
improving the energy
[» performance of new buildings

MS 1st report to

the EC on cost- All new public

[» optimality buildings are
(every 5 years) 1/6/2015 > r%ZlEI]?:sz. 2018
21/3/2013 112/

2012 [2013  |2014 |[2015 |2016 |2017 |2018 |2019 | 2020

Figure 2: Key years for nearly zero energy buildings (Directive 2010/31/EC).

The EPBD recast (Art 9.6) specifies the extraordinary condition in which Member States may
decide not to apply the nZEB requirements (i.e. the obligation to have all new buildings
nearly Zero-Energy Buildings as from 2019/2021); This can only be justified for specific
cases where the cost-benefit analysis over the economic lifecycle of the building in question
is negative®.

The cost optimal levels

According to the EPBD Directive (2010/31/EC) Member States are required to “assure that
minimum energy performance requirements for buildings or building units are set with a view
to achieving cost optimal levels” (Art 4, EPBD). The MS need to also establish a comparative
methodology framework for calculation cost-optimal levels (Art. 5 and Annex Ill). Besides the
EPBD directive, the Commission provided additional legal documents on the cost optimality
methodology. Those are the Commission’s Cost-Optimal Delegated Regulation [COM 2012a]
and the Guidelines [COM 2012b].

. Cost-optimality

Delegated
Regulation No
244/2012
21/03/2012
A MS intermediate
|-\___Gu|delmes for target for nZEB
Delegated P> 5015 [» All new public
Regulation No buildings are
244/2012 | nZEBs
21/03/2012 31/12/2018
. . Regular MSs reportsto _, |
M first report to | tthU Commisgion on © All new
the EU Commission cost-optimality buildings
on cost-optimality | (intervals < 5 years) l' are nZEBs
21/03/2013 31/12/2020

2012 |2013  [2014 |2015 |2016 |2017 [2018 |2019  |2020

Figure 3: Timeline for implementation of the cost-optimal levels
and nZEB requirements (Directive 2010/31/EC) [BPIE 2011].

However the cost-benefit analysis mentioned does not equal the cost-optimal requirements (Article 5, EPBD).



m Principles and Benchmarks for Nearly Zero-Energy Buildings 5
EPISCOPE- % y A g

The EPBD requires MS to report on the comparison the existing minimum energy perform-
ance requirements with the calculated cost-optimal levels’. Additionally, Member States need
to:

» define reference buildings (i.e. new and existing buildings; residential and non-residential)
that are representative in terms of functionality and climate conditions.

« define energy efficiency measures and assess the final and primary energy need for the
reference buildings.

« calculate the costs of the energy efficiency measures during the expected economic life-
cycle® of the reference buildings.

The deadline for submission of the first report on cost optimality to the Commission was set
for March 21, 2013; MS need to report their level of energy requirements at regular intervals
of maximum five years.

The cost optimal methodology is a suitable tool to facilitate a smooth transition towards
nZEB? (see: Figure 3). It could be used in the context of the definition of nearly Zero-Energy
Building, but also to estimate the necessary support (subsidies) and market developments
for the nZEB [BPIE 2011] (see also section 2.3).

Renewable Energy Systems - RES

Additional requirements, related to nearly zero-energy buildings, were established within the
Renewable Energy Directive [RED 2009]:

By 31 December 2014 Member States shall, in their building regulations require the use of
minimum levels of energy from renewable sources in new buildings and in existing buildings
that are subject to major renovation. Member States shall permit those minimum levels to be
fulfilled, through district heating and cooling produced using a significant proportion of re-
newable energy sources. In establishing such measures, Member States may take into ac-
count national measures relating to substantial increases in energy efficiency and relating to
cogeneration and to passive, low or zero-energy buildings (Art 13.4).

Definition of nZEBs according to EPBD

Nearly zero energy buildings “have very high energy performance while the nearly zero or
very low amount of energy required should be covered to a very significant extent by energy
from renewable sources, including energy from renewable sources produced on-site or
nearby”. This aforementioned definition of nZEBs, which is given in the recast of the [EPBD
2010] sets only a general description of the term. Despite this fact, the Directive clearly
states that it is each MS’s responsibility to define the term in national level taking into consid-
eration their national, regional or local conditions. Additionally, each of the national definitions
should include, inter alia, a numerical indicator of primary energy use expressed in kWh/m?
per year, and energy needs for heating, cooling, ventilation and domestic hot water should
be taken into account.

Based on the recast of the EPBD (Art.9) the national application of the definition of nZEB
should be accompanied by national plans for increasing the number of nZEBs. By the end of

According to recital 14, EPBD, The discrepancy between the calculated cost-optimal level of national minimum
energy performance requirements and the minimum energy performance requirements in force should not ex-
ceed 15 %.

Investment costs, maintenance and operating costs, earnings from energy produced and disposal costs (if
applicable) need to be taken into consideration.

The energy performance of NZEB should, in principle, be better or equal to cost-optimal levels.
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2012 (as stated in the first progress EC'’s report [EC 2013]) there were only 4 Member States
with an official nZEB definition that contained both a numerical indicator of the primary en-
ergy and a share for renewable energy sources. To date the EC has received national
plans'® for nZEBs from 18 MS™, while in total for 24 MS the EC has published consolidated
information'® on nZEBs (information coming from nZEBs national plans, NEEAP etc.). From
the aforementioned countries only few of them assumed officially national approaches and
nZEB national definitions (e.g. BE-Brx Region, DK, LT, SK). In most of the EU MS, the nZEB
definitions are still under debate, while, on the other hand, there are 10 EU MS out of 28
which didn’t report yet their nZEB plans and national definitions to the EU Commission (e.g.
Czech Republic, Greece, Slovenia, Spain)”.

Need for harmonisation at the EU level

Even though each MS has the flexibility to describe in its own way the nZEB, it would be very
helpful if they followed a common approach for reporting the national definition and for draw-
ing up the national plan for increasing the number of nZEBs. A harmonized European defini-
tion would facilitate not only the exchange of information and best practices among the MS
but also the EC’s evaluation progress. Towards this direction the EC asked CEN (Mandate
M/480) to support the application of recast EPBD in the MS by developing standards.

The first mandate to CEN to develop a set of CEN EPBD standards (M 343) resulted in the
successful publication of all EPBD related CEN standards in 2007-2008 (31 EN and 11 EN
ISO standards).

The new mandate (M 480) came to review the mandate M 343 as the recast of the EPBD
raises the need to revisit the standards and reformulate and add standards so that they be-
come on the one hand unambiguous and compatible, and on the other hand a clear and ex-
plicit overview of the choices, boundary conditions and input data that need to be defined at
national or regional level. Such national or regional choices remain necessary, due to differ-
ences in climate, culture & building tradition, policy and legal frameworks.

By 2016 a total revised and updated set will become available.
The first phase of the activity yielded the following products:

- FprEN 15603:2014 Over-Arching Standard + its Technical Report (FprCEN TR 15615);

- Fpr CEN /TS 16628: Technical Specification on Basic Principles + FprCEN/TS 16629 TS
on Detailed Technical Rules;

- a software tool to support the checking of the calculation procedures given in the various
standards and their interconnection.

Updating the standards to the needs of the EPBD recast included the following issues:

- more focus on models and input data which are suited to existing buildings;

- more focus on passive cooling techniques and for the assessment of the energy per-
formance of cooling systems;

- expansion of the procedures to nearly zero energy buildings by way of renewable
sources of energy, and procedures for energy producing buildings;

- more consideration given to alternative systems;

- integrated approach for calculating minimum performance requirements for technical
building systems and building envelope taking into account all energy uses.

10 National nZEB reports to the EU Commission as well as Consolidated information from the Member States on

Nearly Zero Energy Buildings are available at:
http://ec.europa.eu/energy/efficiency/buildings/implementation _en.htm

' BE, BG, CY, DE, DK, FI, FR, HR, HU, IE, IT, LI, LU, NL, RO, SE, SK, UK
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The assessment of the overall energy performance of a building is based on the holistic ap-
proach, that assumes integration and aggregation of all elements and energy services (see
Figure 4).

- -~ - A "N = ~
EP: Cc% e
~
Overall Energy = S
Performance of the = \
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technical building o\ A
systems =000 \ b
# A
I : \
| A 0ot e e s Y \
] SRRt e T ?ﬂw \
| %— |
' e\ 3 :
1 /¢ Building energy needs 2 !
\ and system energy losses o "
\ R e R e S A e e £
\ . i /
\ Component input data 7
L NI e —————. /
L \ Boundary conditions 4 4
\
~ /
~ ’
~ 4
~ -~
~ -~
- i = - =

Figure 4: Holistic approach of the set of EPB-standards (source FprCEN/TS 16628:2014).

The overall energy balance of the building is defined by means of the assessment boundary,
through which the energy can be imported or exported. The assessment boundary defines
where the delivered and exported energy are evaluated.

Some of these energy flows can be quantified based on the meters (e.g. gas, electricity, dis-
trict heating). For active solar, wind or water energy systems the incident solar radiation on
solar panels or the kinetic energy of wind or water is not part of the energy balance of the
building. Only the energy delivered by the generation devices, the auxiliary energy needed to
supply the energy from the source (e.g. solar collector) to the building, and the thermal
losses are taken into account in the energy balance.

The overall energy performance assessment of a building includes the following steps:

1)
2)
3)

4)
5)
6)

7)

Specification of the building or building part for the energy performance assessment.
Categorization of spaces, including assessment of thermal envelope and simplifications.

Specification of the building services (e.g. heating, cooling, lighting, etc.) included in the
energy performance.

Specification of the assessment boundaries.
Calculation or measurement of the energy flows at the assessment boundary.

Weighting of the energy flows according to primary energy factors or other metric (e.g.
CO, emission). This is performed with controlling factors to allow including or excluding
from the energy performance the effect of exported energy and of any compensation be-
tween energy carriers.

Aggregation to the energy performance and the renewable energy contribution

As shown in Figure 5, the delivered and exported energies can be classified according to the
following perimeters: on-site; nearby; distant.
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Figure 5: Perimeters and assessment boundaries (source FprEN 15603:2014).

Information on nearly Zero-Energy Building (nZEB) is given in annex G of FprEN
15603:2014, in which the following different requirements are combined to a coherent as-
sessment of an nZEB:

- the building fabric (energy needs)
- the total primary energy use
- non-renewable primary energy use without compensation between energy carriers

Final nZEB rating is then based on a numerical indicator of non-renewable primary energy
use with compensation.

2.2 nZEB Principles

The flexibility given to the MSs to define in their own way the nZEB requirements makes it
difficult to find a common and harmonized nZEB definition across the EU. For that reason
several studies and approaches have been published on this topic, i.e. [REHVA 2011], [RE-
HVA 2013], [BPIE 2013a], [BPIE 2013hb].

Technical definition — REHVA

A benchmarking study conducted in 2010 by REHVA revealed large variations in the techni-
cal regulations in different MSs [Seppénen/Goeders 2010], [REHVA 2011]. Realizing that
these differences negatively affect the building industry and in an attempt to defining the
nZEB in a uniform way, REHVA experts proposed a general definition format for the term
nZEB. Hence, a nZEB is defined by “technically and reasonably achievable national energy
use of > 0 kWh/(m?a) but no more than a national limit value of non-renewable primary en-
ergy, achieved with a combination of best practice energy efficiency measures and renew-
able energy technologies which may or may not be cost optimal”. [REHVA 2013]

In the aforementioned definition the cost-effectiveness of the renewable energy technologies
depends on the available national financial incentives, while the “reasonably achievable en-
ergy use” is defined in comparison with the national energy use benchmarks appropriate to
the activities served by the buildings. For the definition it is necessary to clarify how on-site
and nearby renewable energy production is included in the energy performance assessment
and how primary energy factors should be used for the primary energy indicator calculation.
Nevertheless, this definition takes into account local conditions and at the same time intro-
duces a uniform methodology in all MSs.
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nZEB Principles — BPIE

A study published by BPIE introduces a set of principles that support MSs in setting a sus-
tainable nZEB definition [BPIE 2011]. After analysing the financial, legal, environmental and
technical challenges, the three basic principles set the basis for setting up a proper nZEB
definition.

The first nZEB principle is related to the energy consumption of the buildings and how
this is assessed. It is based on an assumption that “there should be a clearly defined
boundary in the energy flow related to the operation of the building that defines the energy
quality of the energy demand with clear guidance on how to assess corresponding values”.
Therefore, it is recommended that in the nZEB definition a threshold for the maximum allow-
able energy need should be defined. This threshold should be between an upper limit which
is defined by the cost optimal levels (Art. 5 EPBD) and a lower limit which can be determined
considering the best available technology (BAT). Each MS should have the flexibility in
elaborating the nZEB definition and in setting its own threshold within the aforementioned
margins.

There are some good reasons for including electricity use for appliances (plug load) within
the regulated energy demand (e.g. provision of indication on environmental impact). Thus,
the definition should consist the electricity (energy) consumption of appliances for information
purposes) including lighting for residential buildings.

The second nZEB principle results from the general definition set in the EPBD which
foresees that in an nZEB the energy required should be covered to a very significant
extent by renewable sources. Therefore, it has been concluded that “there should be a
clearly defined boundary in the energy flow related to the operation of the building where the
share of renewable energy is calculated or measured with clear guidance on how to assess
this share”. Consequently, a threshold for the minimum share of renewable energy demand
should be part of the nZEB definition. According to the nZEB definition from EPBD which
stipulates that onsite and nearby renewables should cover ‘to a significant extend’ the re-
maining energy needs of the buildings, BPIE study concluded that this share should gradu-
ally increase from 2020 to 2050, with a reasonable corridor between 50 % and 90 %.

The third nZEB principle is related to the CO, emissions. Due to the fact that the other
two principles don’t necessarily ensure sufficient CO, savings “there should be a clearly de-
fined boundary in the energy flow related to the operation of the building where the overarch-
ing primary energy demand and CO, emissions are calculated with clear guidance on how to
assess these values”. Consequently, in the nZEB definition a threshold for the overarching
primary energy demand and CO, emission should be included. In the study the proposed
range for CO, is between 0-3 kg/m? yr*2.

12 Considering the proposed 90 % CO2 reduction in residential and services sectors from EU 2050 roadmap for

a competitive and low-carbon economy and based on the following cacluation: a CO2 -emissions for the build-
ing sector of approximately 1.100 MtCO2 in 1990 (direct and indirect emissions for heating, domestic hot wa-
ter and cooling purposes) and an estimated useful floor area evolution by 2050 up to 38 billion m2 in 2050, the
90 % decrease of CO2 emissions would require an average CO2 -emissions of maximum 3 kgCO2/(m?3yr).:
1,100MtCO2 x (100 %-90 %) / 38 billion m2 = 2.89 kg/(m?3yr).



10 New Buildings in National Residential Building Typologies m
J 3 Atk J THB EPISCOPE

Trias energetica EPBD-nZEB and BPIE proposals for nZEB definition:
principles climate goals nZEB Principles nZEB Thresholds

Clear boundaries ...for the maximum

where the quality allowable energy

of energy need is need (fix threshold
defined towards BAT)

Very high ‘energy
performance’, ‘low
energy need’

Reduce the energy
need

Renewables to ‘a Clear boundaries

Use renewable very significant where to measure

energy extend’, incl. ‘on- renewable energy
site and nearby’ share

..for minimum
renewable energy
share (>50%)

Clear boundaries
2050 climate goals: where primary
buildings ~ nearly energy and CO,
zero carbon emissions are
calculated

...for the overarching
primary energy and
CO, emissions (likely
<3kg/m?/yr)

Use less fossil fuels
but efficient

Figure 6: Towards a sustainable nZEB definition. [BPIE 2011]

2.3 Relation between cost optimality & nZEB

As previously mentioned there are significant relations between the cost optimal methodol-
ogy and nZEB requirements. While the cost optimality is the scope of current framework of
the building policy (both for renovation of existing and new buildings), the nZEB will be play-
ing a significant role after 2020 (2018 for public buildings).

Relations between cost-optimally and nZEB requirements were analysed in number of stud-
ies, e. g. [BPIE 2013a], [Ecofys et al. 2013], [Madonna and Ravasio 2013]. Implementation of
the cost optimal methodology nowadays allows identifying the gaps that need to be ad-
dressed for the successful implementation of the nZEB after 2020. The BPIE report high-
lights three types of potential gaps, as following (see also Figure 7):

e Financial gap, due to the difference of the actual cost;

e Energy performance gap, due to the difference in primary energy need,;

e Environmental gap, due to the difference between associated CO, emissions to primary
energy need of cost-optimal and nZEB levels, the latter aiming to nearly zero-carbon
emissions (or <3kg CO,/m?/yr) in order to be consistent with the 2050 decarbonisation
goals of the EU.
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Figure 7. Example of financial, energy and environmental gaps between current
and cost-optimal requirements and nZEB levels [BPIE 2013a]

This can be achieved by addressing the technology and installation costs. The market devel-
opment of more energy efficient and renewable technologies and materials should be stimu-
lated as this could lead to lowering the costs by 2020 [BPIE 2013a].
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3 Inclusion of Different Energy Performance Levels for
New Buildings in National Residential Building Typolo-
gies

In the following subchapters, the inclusion of different energy performance levels for new
buildings in national residential building typologies is described for each of the participating
countries. Apart from the current national requirements for new buildings, the status of the
national NZEB definition and the calculation method to comply with the building regulations
are explained.

Furthermore, the classification schemes of national building typologies are displayed, and the
integration of example buildings to demonstrate current national requirements for new build-
ings, an improved and the (assumed®®) NZEB standard is discussed and illustrated by the
description of one example building from each country. For this example also the national
building display sheet is shown which is included in the respective national typology bro-
chures the project partners have elaborated.™

Results of energy balance calculations are shown with regards to the national calculation
procedures as well as to the TABULA scheme. This commonly used calculation method has
been evolved in the framework of the IEE funded project TABULA in order to make energy
performance data comparable between different countries. It has been further developed in
the framework of the EPISCOPE project and is now e.g. including the assessment of on-site
electricity production by CHP and PV systems.

A focus is placed on the energy consumption for space heating and hot water. Moreover, the
present report considers calculated energy demands only, since the building variants are
case studies and have not necessarily been exactly constructed in the way displayed here. In
general, these values may differ from actual consumptions in a greater or lesser extent.

13 For several countries no official definitions of nearly zero-energy buildings have been published so far. In

these cases, the considerations are based on an energy performance level that is assumed to comply with the
NZEB approach.

Example display sheets as well as the national building typology brochures can be downloaded from the pro-
ject website: http://episcope.eu

14
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3.1 <AT> Austria
(by EPISCOPE partner AEA)

In Austria the reduction of the energy consumption in the building sector is one of the impor-
tant goals of the energy strategy. There has been considerable number of measures imple-
mented for space heating reduction since 1990 [AEA, 2013]. The implemented U-values for
the construction elements (envelope insulation and windows) defined in the building regula-
tions for example reflect these efforts.

In 1996 the first Passive-single family house was already built in Vorarlberg (Austria). This
was followed by multifamily buildings, apartment buildings, schools and office buildings. Dur-
ing the period of 2005-07 the first renovation of a public building with Passive house compo-
nents was completed. In 2009, Austria is the country with the most built Passive houses den-
sity [Lang, 2010].

There are subsidy programmes on regional and national level for both new buildings and
renovation activities [KPC, 2014] relating to energy saving measures also for the use of re-
newable energy and changing the heating system into an ecological system.

In 2004, the Federal Ministry of Agriculture, Forestry, Environment and Water Management
(BMLFUW) initiated a special programme for new buildings and renovation (klimaaktiv:
Bauen & Sanieren) to promote the reduction of energy consumption in the building sector. In
2012, 312,000 m2 of dwelling area built, were declared according to the criteria of klimaaktiv
which is more than double than the area in 2011 [klimaaktiv, 2014]. The criterion for the kli-
maaktiv certification is more stringent than the criterion for nearly zero-energy buildings
(nZEBs), defined in the national plan for the year 2020 and are in three certification catego-
ries: Gold, Silber and Bronze (Minimum).

Nearly zero-energy buildings (nZEBs) have been defined in the national plan 2020 (tightened
in two year steps: 2014, 2016, 2018 and 2020) and the negotiations with the Austrian Prov-
inces (Lander) are completed [OIB, 2014a]. The implementation in the building regulations in
the Provinces (Lander) are expected in 2015.

3.1.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Austria

There is no central (national) building regulation in Austria. Each Austrian province (Land)
has its own building regulation but in 2008 the fundamental technical regulations in most of
the provinces “Lander” were revised and harmonized.

Since the energy crisis in 1973, there has been a gradual implementation of technical regula-
tions on thermal specifications. In Vienna, for example, in 1976 the first thermal regulation on
the building envelope was executed.

For the time being, the regulations on thermal aspects of the building according to the OIB*™
(Austrian Institute of Construction Engineering)-directive 2011 have been accepted by all of
the Austrian provinces [OIB, 2014a]. The current thermal and energy requirements are for
both new and major renovation.

5 0IB stands for ,Osterreichisches Institut fiir Bautechnik*: Austrian Institute of Construction Engineering
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Minimum requirements for new residential buildings in Austria

The OIB-2011 guidelines 6 on energy saving and thermal insulation, includes the complete
description of minimum requirements on building components and parameters such as U-
values and supply system type and quality. It also includes the requirements of space heat-
ing demand, final and primary energy demand and CO,-emissions.The layout of energy per-
formance certificate is also specified in this guideline [OIB, 2011].

The energy performance requirements of the buildings are planned to be tightened step by
step. The requirements define maximum limit of the primary energy demand, of CO,-
emissions and total energy efficiency factor. This can be reached either by improving the
thermal envelope or improvement of the heating and domestic hot water supply (See picture
in the next section).

In the revised version of OIB guidelines [OIB 2014b], at least 15 % of the primary energy
demand should be provided by renewable sources.

Austrian calculation method to comply with new building regulations for resi-
dential buildings

As already mentioned, the layout of the EPC for residential and non-residential buildings is
described in the OIB guidelines ([OIB, 2011] and revised in [OIB, 2014b]). The calculation
method of the EPC is defined in an attachment to the guidelines in form of a handbook on
energy performance of buildings. The calculations are based on the different ONORMSs (Aus-
trian standards and regulations):

Warmeschutz im Hochbau - Niedrig- und Niedrigstenergie-Geb&ude - Teil  ONORM B
5: Anforderungen und Nachweisverfahren 8110-5
Thermal protection in building construction - Low and lowest energy build-

ings - Part 5: Requirements and reference methods

Warmeschutz im Hochbau - Teil 6: Grundlagen und Nachweisverfahren - ONORM B
Heizwarmebedarf und Kiihlbedarf 8110-6'°
Thermal insulation in building construction - Part 6: Principles and verifica-

tion methods - Heating demand and cooling demand

Gesamtenergieeffizienz von Gebauden - Begleitende Dokumente zum ONORM H
Energieausweis - Befund, Gutachten, Ratschldge und Empfehlungen 5055

Energy performance of buildings - Documents relating to the energy cer-
tificate - Findings, expertise, advice and recommendations

Gesamtenergieeffizienz von Gebauden - Heiztechnik-Energiebedarf ONORM H
Energy performance of buildings - Energy use for heating systems 505616
Gesamtenergieeffizienz von Gebauden - Raumlufttechnik-Energiebedarf ONORM H
fur Wohn- und Nichtwohngeb&ude 5057

Energy performance of buildings - Energy use for ventilation systems of
residential and non-residential buildings

Gesamtenergieeffizienz von Gebauden - Kihltechnik-Energiebedarf ONORM H
Energy performance of buildings - Energy use for cooling systems 5058
Gesamtenergieeffizienz von Gebauden - Beleuchtungsenergiebedarf ONORM H
Energy performance of buildings — Energy use for lighting 5059

8 In August 2014, updated versions of the 2 ONORMs have been published: ONORM B 8110-6 and ONORM H 5056.
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Status of NZEB definition for residential buildings in Austria

The concept of the Nearly Zero-Energy Building (nZEB) in the national plan is composed in a
document by the OIB- Austrian Institute of Construction Engineering [OIB, 2014a]. The con-
cept is based on article 9 of the Energy Performance of Buildings Directive (EPBD) 2010
(2010/31/EV) and defines the minimum requirements of the complete energy efficiency of the
buildings.

The requirements of the nZEB 2020 are defined in four indicators:

Heating energy demand: Heizwarmebedarf (HWB)

Primary energy demand: Primarenergiebedarf (PEB)

CO; emissions: CO,-Emissionen (COy)
Total energy efficiency factor called ‘Gesamtenergieeffizienz-Faktor (fgee)’

It has to be mentioned that the electricity demand for both residential and non-residential
buildings is being considered in the primary energy demand including the electricity for light-
ning, heating, cooling, ventilation and domestic hot water (Haushaltstrombedarf HHSB or
household electricity demand is included in final energy demand).

In the table below, the maximum space heating demand (HWB), final energy demand (EEB),
total energy efficiency factor (fgee), primary energy demand (PEB) and CO,-emissions (CO,)
are defined for new buildings.

HTEB in the tables below stands for Heiztechnik-Energiebedarf or energy use for heating
systems. The abbreviation |, stands for ‘charakteristische Gebaudeléange’ or characteristic
length of the building (the relation of the volume of the building to its envelope: V/A)."’

The current calculation method for new residential buildings, according to the building regula-
tions requirements and special aspects of nZEB definition in Austria can be seen in the table
below:

Table 3: Extract from the Austrian national plan for new buildings [OIB, 2014a]

HY/ B EEEma fe e max PEEma CO2na
[ R 3] [ him2a] 9] [ R 3] kg'm?a]
2014 16=(1+30/L) mittels HTEBger 0,90 190 0
141 +30/L) mittels HTEB e
2016 oder 180 28
16 = (1 +30/L) 085
12=(1+30/E) mittels HTEBger
2018 oder 170 %
16 = (1 +30/L) 0,50
10x (1 +30/L) mittels HTEB e
2020 ader 160 24
16=(1+30/L) 075

In the table, there are two variations defined per year: one variation through improvement of
the building envelope (top row) with a standard energy system and the second one through
more energy efficient heating system (lower row) and lower requirements for the building
envelope.

' For example: if the relation of the envelope of a building to its volume is 2, the space heating demand for the

nZEB 2020 would be for the first version 10 x (1 + 3/2) = 25 kWh/m2a and for the second version
16 x (1+3/2) = 40kWh/m2a. For the second version the fgee needs to be under 0.75.
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Table 4: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the NZEB definition in Austria
Calculation Method New Building Regulations — (part 1)
Country AT  Austria Status 06/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
Austrian NZEB Definition

Legislation / Standards

Provincial or governmental building codes based on OIB (Austrian Institute of Con-
struction Engineering)-directive 2011 [OIB, 2011]
Calculation method based on Austrian standards
Heating demand and cooling demand (Heizwéarmebedarf und Kihlbedarf)
ONORM B 8110-6
Energy use for ventilation systems of residential and non-residential buildings (Raum-
lufttechnik-Energiebedarf fur Wohn- und Nichtwohngebéaude):
ONORM H 5057
Energy use for heating systems (Heiztechnik-Energiebedarf):
ONORM H 5056
Energy use for cooling systems (Kihltechnik-Energiebedarf):
ONORM H 5058
Energy use for lighting (Beleuchtungsenergiebedarf):
ONORM H 5059
Requirements and reference methods (Anforderungen und Nachweisverfahren):
ONORM B 8110-5

Explanation / Comments
The calculation method is described in handbook on energy performance of the

buildings (OIB) December 2011 as a basis for the calculations of the provinces of
Austria.

The building regulation is not central.
The Austrian Federal Governments
(Lander) have each its own regulation.
A draft of revised OIB Guidelines 6 has
been published in June 2014 [OIB,
2014b].

Energy Services

X Heating x  DHW X Appliances
X Cooling X Auxiliary Other:
X Ventilation x  Lighting

Explanation / Comments
Installing cooling systems are rare in Austria but installing ventilation systems are
gaining (e.g. passive or low energy houses)

No deviations.

Calculation Procedure

Calculation of energy need for heating
(building)

X Calculation of delivered energy (system)
Explanation / Comments

Calculation period

month/year

month

No deviations.

Consideration of Special Technologies
Thermal Systems

X Ventilation system with heat recovery

X Thermal solar system

Other special systems:

. o ) Balance period Self-use
On-Site Electricity Production Feedin Self-use’ to determine  considered for
self-use H-C-W-HE
On-site CHP
X On-site PV X X month HE

Other energy generation systems:

! rself-use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self-use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments

On-site electricity produced by PV has
been added to EPC recently in the draft
of June 2014 [OIB, 2014b].
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Table 4 (continuation)

Calculation Method New Building Regulations — (part 2)

Country AT  Austria Status 06/2014
. . - : o Special Aspects with regard to the
National Requirements for New Residential Buildings National NZEB Definition
Type of Requirements (new buildings) According to the draft of the OIB guide-
o line 6 from June 2014 [OIB, 2014b],
X U-values of building elements Sy apart from a fixed maximum value for
Heat transfer coefficient by energy the primary energy demand a minimum
transmission 15% of the primary energy demand

should be renewable.

Also fixed value requirements for CO,
X Delivered energy Other: emissions and the complete energy
. efficiency factor (fceg)) are foreseen.
Explanation / Comments . . . . .

) . ) ) feeeis considered in nZEB in combina-
In some provinces, a tenant behaviour factor is used as a default value in the calcu- tion with other features [OIB, 2014b].
lation of the EPCs.

X Energy need for heating Carbon dioxide emissions

Assessment of energy carriers in Austria

In the Austrian energy performance certificate, the primary energy demand for energy de-
rived from renewable and non-renewable energy sources are indicated. The primary energy
demand is calculated according to the Austrian standards (see previous chapter) considering
the auxiliary energy demand of the lightning, heating/cooling system, ventilation system, and
domestic hot water. The primary energy factors are foreseen in the Austrian standards con-
cerning the energy carriers in the table below.

Table 5:  Austrian primary energy factors

LEse] i1y 0e G s Primary I-Err?(te?!qy Factor Prirr’:lgrr;/-zig%vyagitor

used for EPC rating X X

used_ for building regulations . .

requirements

Label (national language) Primérenergiebedarf Primé&renergiebedarf nicht erneuerbar
non-renewable + renewable energy non-renewable energy amounts, includes

Description / type of weighting amounts, includes upstream energy ex-  upstream energy expenditures (transporta-

factor penditures (transportation, transformation) tion, transformation) beyond national

beyond national boundary boundary

Reference [OIB, 2011]** [OIB, 2011]**

Zr?gtrg;/i; answgcljtig:li ?ﬂ eby ez net calorific value* net calorific value

Natural gas 1.17 1.17

Heating oil 1.23 1.23

Biomass 1.08 0.06

Electricity 2.62 2.15

District heating 1.52 1.38

District heating with 100 % CHP 0.92 0.20

*) According to [OIB, 2011] the primary energy demand is only used for EPC rating. In June 2014 a draft of the new OIB guide-
line 6 has been published in which requirements of the primary energy demand are included and which defines a minimum
share of renewable primary energy of 15 % with regards to the total primary energy demand.

**) ONORM EN 15603, 2008
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Methodological points for discussion in Austria

As mentioned before, there are two variations defined to reach the Austrian nZEB require-
ments:

a) improvement of the building envelope (minimum space heating demand formula)
b) more energy efficient heating system (a combination of the minimum space heating de-
mand (formula) and the minimum total energy efficiency factor)

In both cases the minimum value for the primary energy demand and CO,-emission are indi-
cated.

The energy produced by the photovoltaic is exported mainly into the electricity grid (there are
exceptions). It will be stated in the EPC of the building in the energy balance (a draft was
published in June 2014 [OIB, 2014b]).

3.1.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Austrian Residential Building Typology

The building typology developed in the TABULA/EPISCOPE project is the first comprehen-
sive typology concerning all type of residential buildings starting with single family home to
apartment buildings. The first building typology developed in the TABULA project has been
used by research institutions and universities. It has supported some of Austrian provinces
(Lander) to adapt their climate protection strategies accordingly.

Classification scheme for the Austrian residential building stock (“Building
Type Matrix”)

During the IEE Project EPISCOPE, the building type matrix developed in TABULA project
was extended towards new buildings, reflecting the current legal requirements [OIB, 2011].
The picture below shows the respective matrix. Four further examples buildings have been
identified which are now used for show calculations reflecting possible practical implementa-
tions of new buildings requirements according to the national minimum requirements, klima-
aktiv certification and future nZEB standards.
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Region Construction  |Additional MFH
Year Class Classification Single-Family Multi-Family |Apartment Block
House House
national generic =
1 (Gesamt- ... 1919 (Standard /
Osterreich) allgemein typisch)

AT.N.SFH.01.Gen

AT.N.AB.01.Gen

AT.N.TH.01.Gen

-

AT.N.TH.02.Gen

AT.N.TH.03.Gen

national generic
(Gesamt- 1919 ... 1944 (Standard / ;
Osterreich) allgemein typisch)

AT.N.SFH.02.Gen

AT.N.MFH.02.Gen  AT.N.AB.02.Gen

national generic
(Gesamt- 1945 ... 1960 (Standard /
Osterreich) allgemein typisch)

AT.N.SFH.03.Gen

national generic i
(Gesamt- 1961 ... 1980 (Standard / 3 .
Osterreich) allgemein typisch)

AT.N.SFH.04.Gen  AT.N.TH.04.Gen

AT.N.MFH.03.Gen

national generic

(Gesamt- 1981 ... 1990 (Standard /
Osterreich) allgemein typisch)

AT.N.SFH.05.Gen

- = poiEEE :h
AT.N.TH.05.Gen  AT.N.MFH.05.Gen  AT.N.AB.05.Gen

national generic
(Gesamt- 1991 ... 2000 (Standard /
Osterreich) allgemein typisch) .
AT.N.SFH.06.Gen  AT.N.TH.06.Gen  AT.N.MFH.06.Gen
national generic
(Gesamt- 2001 ... 2009 (Standard /
Osterreich) allgemein typisch) : 3
AT.N.SFH.07.Gen  AT.N.TH.07.Gen AT.N.MFH.Gen
national generic
(Gesamt- 2010... (Standard /
Osterreich) allgemein typisch)

AT.N.MFH.08.Gen  AT.N.AB.08.Gen

AT.N.TH.08.Gen

AT.N.SFH.08.Gen

Figure 8: Classification scheme ("Building Type Matrix") of the Austrian residential building typology
[AEA, 2014], now extended towards new buildings
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Table 6: Exemplary new buildings representing the latest construction year classes (2010 ...)

SFH TH MFH AB

Single-Family House Terraced House  Multi-Family House Apartment Block

AT.N.SFH.8.Gen AT.N.TH.08.Gen  AT.N.MFH.08.Gen  AT.N.AB.08.Gen
Number of dwellings 1 1 4 25

Number of full storeys
(conditioned) 2 2 4 4

Number of directly attached

neighbour buildings 0 2 0 0

National reference area
(Buttogrundflache / gross floor m? 192 142 274 1133
area based on EPC)

TABULA reference area
(conditioned floor area, internal ~ m? 153 113 219 906
dimensions)

Building example: variants meeting three energy performance levels for new
buildings

For all four categories of new buildings three different standards beside the current standard
have been compared: klimaaktiv [klimaaktiv, 2013] basic standard (Bronze), and two varia-
tions of the national plan standards. A multifamily house has been chosen to show the differ-

ent model cases. The table below shows the building features for these energy performance
levels.

Energy Performance levels

e “OIB-guidelines 6, 2011” (Mindestanforderung OIB-Richtlinie 6, 2011)

Combination of building and supply system that exactly complies with the current mini-
mum requirements Building VII: current standard

o “klimaaktiv minimum criteria” (according to the minimum criteria for the certification as
klimaaktiv building 2013)
Combination of building’s thermal insulation, construction material and supply system:
Building VIII (in table below has been shown as ka). For the gold certification of klimaak-
tiv, a short indication of heating demand has been also presented on the sheets.

e National Plan on Nearly Zero-Energy Buildings
- “10x (1 +3.0/1,)” OIB-Document on national plan with better thermal insulation (in
table below has been shown as 10)
“16 x (1 + 3.0/1.)" OIB-Document on national plan with supply system with less CO,-
emissions (in table below has been shown as 16)
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Table 7: Exemplary single-family house (MFH) — definition of variants

OIB RL6, 2011 ka 10 16
AT. N.MFH.08.Gen
Variant N° 8
Current - Improved thermal enve-  Improved supply system /
Energy Performance Level Minimum Requirement Minimum standard lope/ NZEB NZEB
U-values
Roof W/(m?2K) 0.2* 0.08 0.1 0.17
Wall W/(mz2K) 0.35* 0.1 0.1 0.16
Window W/(mz2K) 1.4* 0.7 0.8 1.1
Door W/(mz2K) 1.7* 0.7 0.8 1.1
Floor W/(m2K) 0.4* 0.1 0.2 0.2
Thermal
bridging
supplement  W/(K) 10.57 6.98 8.29 10.37
(whole enve-
lope)
CO; emissions **kg/(m?a) <30 <12 <24 <24
Primary energy **W/(m2K) <160 <135 <160 <160

Heat Supply System

District Heating
Heat generator District Heating District Heating District Heating Ventilation system
with heat recovery

Thermal solar system - - - DHW
*These U-values are the minimum requirements of the OIB-guidelines

** The type of heating system is reflected in primary energy and CO,-emission balance and these is the parameter considered
in the NZEB Buildings
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In the new version of the Austrian “Building Typology Brochure” [AEA, 2014] the three vari-
ants of the new buildings are displayed next to each other on a double page: left the klimaak-
tiv minimum criteria and right top the nZEB 10 x (1 + 3.0/ l,) (better thermal insulation) and
right bottom nZEB 16 x (1 + 3.0/ |;) (better energy efficient supply system). These “Building
Display Sheets” have been developed during the IEE project TABULA and have been modi-
fied to represent the three variations of new buildings as explained above.

TABULA/EPISCOPE

SYMBOLAILD DATEN HWE

GEBAUDEKATEGORIE MFH VI

BAUALTERSKLASSE 2014-20
BRUTTO-GRUNDFLACHE 274m*
GEBAUDEVOLUMEN 875m*

=
o
GEBAUDEUMRISS 17x13m =

2/4

AuBenwand geddmmt porosiertz H , Leichtbetonsteine mit Srmeds u Stmhlbeton-
i ] ige Mauerwerks, Holzr isgelwand, Hol=-Fert grei lwinde
oberst Geschalidecke/ Dach gedSmme: Zisgel- Hohlkar perdecke, Massivbatondacke, Fertigtaildacke, Holzbal kendecks;
Sparrendach, Flachdach als Warmdach oder Umkehrdach; Kellerdecke/er dberihrter FuRboden gedSmmt: Hohlkarper decke,
Fenstar: wi ] Rahmen, 2-3 Schaiban-Wi i

BESCHREI BUNG BAUTEILFLACHE DAMMSTARKE U- WERT
[ Jem] [w/m]

3 m Sparrandach, Dimmung 1300 % 008

oD
Bretistapel-AuBenwand, hinter ftet 3023 EN 0,10
3 Kunststofffenster Warmeschutzverglasung 425 - 070
KD Fertigtsildecke, WarmedSmmung 1300 32 0,10
BESCHREIBUNG BAUIAHR ENERGIETRAGER  HTER
[kWh fm’s]
Raumheizung gebaudezentral,
RH Fernwar meanschluss, - Fernwarme EX:S

Wi mevertsi | siung en gadSmmt

Kembiniert mit
Wi meber eitstel lungssystem,

Raumheizung gebaudezentral, - Fernwirme 307
Wi mevertsi | siung en gedSmm, indirekt
beheizter Spaicher

TABULA/EPISCOPE

10x (1+3,0/ Ic]

BESCHREIBUNG

oF DaEmmung 36 em

Dammung 34 cm

FE Fenster Isolierverglasung

KD DaEmmung 16 em

BESCHREIBUNG

Warmeverteil leitungen geddmmt

Reumheizung geb3udezentr al, Fernwdrmesnschl uss,

Kombiniert mit War meber

Smme indireke  Fernwar

behsizter Speicher

ENERGIETRAGER

Fernwirme

me

16x (1+3,0/ Ic]

BESCHREIBUNG

oF DaEmmung 20 em

Dammung 20 cm

FE Fanster Isclisrverglasung

KD Dammung 16 cm

BESCHREIBUNG

Reumheizung gebSudezentral, Fernwirmesnschiuss,
AH Warmevertsil leiwngen gedmme Mechani sche Be- &
entliftung mit Warmeriickgewi nnung

Kombiniert mit Wir meber i

s

beheizter Spei cher, Unterstiitzung dur,

GEEGesamt-  PEB Primar- ooz
Fakior [kwh/ (mia]] [kg/m*a]
dlimaaktiv 084 ]
10x(1430/1) 089 n
16x(1+30/1c) 070 ]
o = nm w a0 o
2 8 8 5 3
8 8 8 8

Figure 9: “Building Display Sheet” of the exemplary MFH <AT> [AEA, 2014]
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Table 8: Exemplary MFH — Results of the energy balance calculation; Procedure: OIB Guidelines 6, 2011

Variant N°
A
T.N.MFH.08.Gen
Label of the variant OIB RL6, 2011 klimaaktiv NZEB NZEB
Variation level Rg’:;ﬂiirrgummem minimum VAR 10 VAR 16
Energy standard 2011 2013 2020 2020
Calculation method
Total energy efficiency factor fgeg 1.01 0.84 0.89 0.7
Energy need for heating kwh/(m2a) 41 24 29 30
Delivered energy DH DH DH DH
Fossil fuels kwh/(m2a) 61.5 56.7 58.1 55.8
Renewable fuels kwh/(m2a) 76.7 61.9 66.3 51.6
Electricity kwh/(m2a) 16.4 16.4 16.4 16.4
CO2-Emissions kg/(m?2a) 15.1 13.5 14 12.8
End energy demand kWh/(mza) 113.4 92.8 98.9 78.7
Primary energy demand kWh/(mza) 138.2 118.6 124.4 107.3

TABULA calculation results for all exemplary buildings

Table 9 shows the results of the TABULA/EPISCOPE calculation procedure (standard calcu-
lation, not adapted) for all four exemplary building categories.

The minimum requirements in the table are the requirements of the buildings according to
the OIB 2011 guidelines 6 for the buildings build in 2014. The improved standard in the table
shows the values according to the klimaaktiv minimum standards. For ambitious standard in
the table the requirements of nZEB national plan 2020 variant 10 (with better thermal insula-
tion) has been chosen.
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Table 9 Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary
conditions)
fe)) o Q= CO T O Y o 2o s 0T A
c z o € X cPL L LPSFcPF 3P PSSP 8 QF5P OF 098
5 - = e JEBE SE OE|JE QE|SE E SEQE £E JESE £E
= 3 o e ST oS o oS3 2|l Es I g ST Es o 5=
5 > = £3 o s SE € S JE IS g_c S ESS5Ea3L a_cEI_cmc
@ g @ 2222 0272 92(R2 02 32 22 JE N2 52 42
/3] I o o o s B 0 m = & 9 &
o Pt por) [3) o | o —
F = T o © I = 4 3 d
< o o g ©
>I o
o
SFH Minimum
01 pequirement 139 135 29 106 11410 27| 0 O O 164 4 0 O O
Improved
02 S 056 67 0O 67 70|10 27| 0 0O O O 1 8 0 O
ATNSFHO8.Gen (03 AmbiiousStan- | agg g9 g g1 g4 |10 27/ 0 0 0 0O 1 97 0 O
ReEx 001 dard / NZEB (10) | °'
TH o1 [EEEEEE 109 114 29 8 93|10 27| 0 0 0 136 4 0 0 0
Requirement .
Improved
02 gt iord/ ka 052 70 0O 70 73|10 27| 0 0O O O 1 8 0 O
Ambitious Stan-
e 03 4ard/NzEB(l0) | 052 72 O 72 7610 270 O O O 1 8 0 0
MFH Minimum
01 pequirement 131 142 0 142 145|15 32| 0 O O O 1 162 0 O
Improved
02 S 055 72 0 72 75|15 32| 0 0 O O 1 9 0 O
ATNMFHOB.Gen (03 AmbiousStan- g, g4 g g4 g7 |15 32| 0 0 0 O 1 102 0 0
ReEx 001 dard / NZEB (10) | °'
AB o1 Minimum 104 112 0 112 116/ 15 32|/ 0 0 O O 1 131 0 ©
Requirement .
-
2 C =| Improved
[ 02 N ierd ika 052 64 0O 64 67|15 32| 0 0 O O 1 8 0 O
l_-.
ATNABOB.Gen (03 AmbifiousStan- | ngq 75 9 75 79 (15 32| 0 0 0 0 1 93 0 O

ReEx.001

dard / NZEB (10)

Explanation of Quantities (TABULA Data fields)

h_Transmission
_h_nd
q_ve_rec_h_usable
q_h_nd_net
q_g_h_out
q_w_nd
q_g_w_out
q_del_sum_gas, ...
.._coal, ... _bio, ...,
. _dh, ...
q_exp_sum_el

_other, ..._e

_oil,

_el,
|

Wi(m2K)
kWh/(m?a)

kWh/(m?a)

kWh/(m?2a)

sum produced electricity (negative value)

sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
energy need for heating
usable contribution of ventilation heat recovery
net energy need for heating (q_h_nd - q_ve_rec_h_usable)
generated heat heating system (net energy need + storage losses + distribution losses)
net energy need domestic hot water
generated heat dhw (net energy need + storage losses + distribution losses)
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3.1.3 Sources / References Austria

Table 10:

Reference
shortcut

[AEA, 2013]

[AEA, 2014]

[Lang, 2010]

[klimaaktiv, 2013]

[klimaaktiv, 2014]

[KPC, 2014]

[OIB, 2011]

[OIB, 2014a]

Sources / References Austria

Concrete reference (in respective language)

Kratena, Kurt/ Angela Holzmann, Angela/ Barreto-
Gomez, Leonardo/Baumann, Martin/ Birbaumer,
Heimo/Thenius,Gregor/Tretter, Herbert (2013):
Bestimmungsgrof3en fur Energieeffizienz und —
verbrauch in Osterrreichs Haushalten — Eine
Komponentenzerlegung. Influence factors on
energy efficiency and energy use in private
household in Austria — A decomposition analysis.
Publisher: Osterreichische Energieagentur —
Austrian Energy Agency (AEA), Vienna. Online
available:
http://www.energyagency.at/fileadmin/dam/pdf/proj
ekte/klimapolitik/BEEHOUSE-Endbericht 2013.pdf
[2014-08-05]

Amtmann, Maria/Altmann-Mavaddat, Naghmeh
(2014): Eine Typologie dsterreichischer Wohnge-
baude, published by the Austrian Energy Agency,
Vienna. Online available.
http://episcope.eu/fileadmin/tabula/public/docs/bro
chure/AT_TABULA TypologyBrochure AEA.pdf
[2014-08-05]

Lang, Giinter (2010): 1000 Passivhauser in Oster-
reich. Passivhaus Objektdatenbak: Interaktives
Dokumentations-Netzwerk Passivhaus.3. Doku-
mentationsperiode 2006-2009. Wien, Berichte aus
der Enerige- und Umweltforschung 85/2010,
Online available:
http://www.hausderzukunft.at/hdz pdf/endbericht
1085 1000 passivhaeuser_oesterreich.pdf
[2014-08-05]

klima:aktiv Bauen und Sanieren OGUT GmbH
(2013): klima:aktiv Bauen und Sanieren. Basiskri-
terien 2013 fur Wohngeb&ude und Dienstleis-
tungsgebaude Neubau/Sanierung. Version 1.0,
Juni 2013, Publisher: Bundesministeirum fur Land-
und Fortwirtschaft, Umwelt und Wasserwirtaschaft.
Online available:

http://www.klimaaktiv.at/bauen-

sanie-
ren/gebaeudedeklaration/basiskriterien2013.html
[2014-08-05]

klimaaktiv Bauen und sanieren (ed.) (2014): Ge-
b&audereport. Online available:
http://www.klimaaktiv.at/bauen-
sanieren/bestpractice/gebaeude-report.html
Kommunalkredit Public Consulting GmbH (ed.)
(2014): Sanierungsscheck fir Private 2014. Vi-
enna. Online available:
http://www.umweltfoerderung.at/kpc/de/home/umw
elt-
frderung/fr_private/energiesparen/sanierungssche
ck 2014/ [2014-08-05]

OiB — Richtlinie 6. Energieeinsparung und War-
meschutz. Ausgabe: Oktober 2011.0nline
availabe.
http://www.oib.or.at/sites/default/files/rl6_061011
2.pdf [2014-08-05]

OIB — Dokument zur Definition des
Niedrigstenergiegebaudes und zur Festlegung von
Zwischenzielen in einem “Nationalen Plan” gemaf}
Artikel 9 (3) zu 2010/31/EU. 28. March 2014.
Online available:
http://www.oib.or.at/sites/default/files/nationaler_pl
an.pdf [2014-08-05]

Short description (in English)

Final report on. Influence factors on energy effi-
ciency and energy use in private households in
Austria — A decomposition analysis

Austrian Typology Brochure 2014

Final report on documenting the first 1000 passiv
houses in Austria

Klimaaktiv certification programme for new build-
ings and major retrofits

Report on overview on buildings built or renovated
according to klimaaktiv criterion

Subsidy for private building sector for retrofit activi-
ties

OIB guidelines on energy savings and thermal
requirements of the buildings

Definition of the NZEB according to Article 9 (3) of
2010/31/EU
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http://www.umweltfoerderung.at/kpc/de/home/umweltfrderung/fr_private/energiesparen/sanierungsscheck_2014/
http://www.umweltfoerderung.at/kpc/de/home/umweltfrderung/fr_private/energiesparen/sanierungsscheck_2014/
http://www.umweltfoerderung.at/kpc/de/home/umweltfrderung/fr_private/energiesparen/sanierungsscheck_2014/
http://www.umweltfoerderung.at/kpc/de/home/umweltfrderung/fr_private/energiesparen/sanierungsscheck_2014/
http://www.oib.or.at/sites/default/files/rl6_061011_2.pdf
http://www.oib.or.at/sites/default/files/rl6_061011_2.pdf
http://www.oib.or.at/sites/default/files/nationaler_plan.pdf
http://www.oib.or.at/sites/default/files/nationaler_plan.pdf
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SR:;?IEEEG Concrete reference (in respective language) Short description (in English)
[OIB, 2014b] OIB — Richtline 6. Energieeinsparung und Wéarme-  Draft of revised OIB Guidelines 6, published in
schutz. Entwurf: Juni 2014 June 2014

www.wien.arching.at/getdownload.php?id=1842
[2014-08-15]
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3.2 <BE>Belgium
(by EPISCOPE partner VITO)

In the Federal State of Belgium the transposition of the EPBD is a matter of the regions, the
Flemish Region, Brussels Capital Region and the Walloon Region. In the following, the defi-
nitions and specifications are focused primarily on the Flemish system. The other two have
been added for illustrative reasons. The systems are comparable but especially the way the
directive is transposed in each of the Regions deserves some attention, especially the Brus-
sels’ NZEB definition (“nearly passive”) and the transposition of the Directive with NZEB as
the required standard from 2015 on.

3.2.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Belgium

Flanders

In the Region of Flanders with approximately 58 % of the Belgian building stock The Flemish
Energy Agency (VEA) is charged with the implementation of the Energy Performance Regu-
lation of residential buildings. All information on the current legal requirements and the NZEB
definition can be found on their website www.energiesparen.be.

Central to the requirements used in Flanders is the dimensionless E-level representing the
primary energy demand which includes heating, cooling, ventilation, DHW and auxiliary en-
ergy in a monthly balancing period. The E-level requirement is accompanied by more de-
tailed specifications and required insulation values of the building envelope as a whole (K-
value) and of its composing elements (U- or R-values). The package of measures also in-
cludes requirements for summer comfort, minimal ventilation and a minimum share of re-
newable energy. If the requirement for renewable energy is not met, the overall energy per-
formance needs to be 10 % lower than the requirements.

e Current legal requirements

The Energy Performance Regulation in Flanders is in place since 2006 and has to be re-
spected for every construction for which an application is required, from new construc-
tions to extensions. From 2006 on a stepwise approach to tightening the rules up to 2021
has been chosen (see table below).

Table 11: E-level requirements from 2006-2021 in the Flemish Region (Belgium)

Year 2006-2009 2010-2011 2012-2013 2014-2015 2016-2017 2018-2019 2020 2021
E-level 100 80 70 60 50 40 35 30

Current (2014) legal requirements for new buildings are:

Table 12: General legal requirements for 2014 in the Flemish Region (Belgium)
Requirement Indicator
) ) K-value™® Max 40
Thermal insulation - .
Umax-value Specific max values per construction element (see table below)
Energy Performance E-level Max 60

Net energy need for heating Max (100-25*compactness) kWh/m2 or 70kWh/m?2
Interior Climate Minimal ventilation and overheating risk reduction

Minimum amount (either by thermal solar, PV, biomass boiler, DH, heat pump or partici-

Renewable energies S .
pation in renewable energy projects

BA compactness-corrected mean U-value for the whole building envelope
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On November 29 2013 the Flemish Government® determined the E-level to correspond
with the definition of NZEB (BEN?) at lower or equal to 30.

Table 13: General requirements to comply with NZEB in the Flemish Region (Belgium)

Requirement
Thermal insulation

Energy Performance
Net energy need for heating

Interior Climate

Renewable energies

Indicator

K-value Max 40

Umax-value Specific max values per construction element (see table below)
E-level Max 30

Max 70kWh/m?

Ventilation system has to comply with a list of specifications and norms
Overheating max 6500 Kh per dwelling

One of the following measures has to be applied in the dwelling:

Solar boiler with a collector with aperture value of min 0.02 m? per m2 of usable floor
area, oriented in between E and W and with an inclination of 0-70°

PV panels producing 7 kWh per m2 of usable floor area, oriented in between E and W
and with an inclination of 0-70°

A Heat pump applied as primary heating source and with a minimum SPF of 4

A biomass boiler with an efficiency of min 85 %, which does not exceed certain CO and
fine particle emission levels and which is applied as primary heating source

A connection to a district heating or cooling network with an energy mix of min 45 % or
renewables

A participation in a renewable energy project within the province (min € 20 per m? of
usable floor area)

Another possibility to comply with the rules is to produce 10 kwWh of renewable energy
per m2 of usable floor area by a combination of the measures listed above. In that case
the underlined conditions are cancelled.

The list of demands to qualify as an NZEB dwelling will be evaluated every 2 years. Such
an evaluation — the first one due in 2015 — can lead to an adaptation of the list of de-
mands and a consequential refinement of the NZEB definition.

Table 14: Required thermal insulation values for current legal requirements and NZEB in the Flemish
Region (Belgium)

Element

Roof and ceiling
Exterior wall
Floor

Windows
Glazing

Doors and gates

Umax (W/m2K)
Current (2014) NZEB
0.24
0.24
0.30 0.24
1.80 1.50
1.10
2.00

Calculation method to comply with new building regulations for residential build-

ings

The EPC calculation in Flanders is a characteristic annual primary energy use calcula-
tion, with characteristic meaning with the assumption of a specific climate and a fixed
constant room temperature of 18 °C and fixed internal heat gains. The first steps of the
calculation are based upon monthly totals and the method concludes with an annual
value or E-level. EPC calculations have to be performed with a free downloadable soft-
ware package from VEA's website.

19 http:/Mww.energiesparen.be/BEN/eisen
In Dutch ‘Bijna Energie Neutraal’

20
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The calculation is composed of the following steps:

e NS

o

©oNO®

Heat loss calculation (transmission, ventilation and thermal bridges);

Useful heat gains calculation (solar and fixed from appliances and occupants);

Net energy need calculation (thermal mass of the construction);

Gross energy need calculation through system performance calculation of the heating
installation (delivery, distribution, storage);

Energy need for space heating through heat generation performance calculation
(technical specifications of the heat generator);

System performance for DHW installation calculation (see step 4);

Solar thermal contribution calculation (technical specifications);

Energy need for DHW (technical specifications of generator and storage);

Energy need for auxiliary functions of the technical installations (pumps, electron-
ics, ventilation etc.)

10. Energy need for cooling;
11. Energy gains through PV or CHP.

For the calculation of thermal bridges (H"""“"") one can choose in between 3 options
from a very detailed measurement up to a fixed allowance.

Brussels

The highly urbanised Brussels Capital Region makes up for 10 % of the Belgian building
stock. In order to prepare the implementation of the EPB Directive’s 2020 target the Brussels
Capital Region decided on February 21 2013 to tighten its insulation requirements in 2014 to
bring them at the same level as the other two regions [IBGE-BIM, 2013]. At the same time it
decided to put in place its “EPB-Passive Requirements 2015” which is the transposition of
the NZEB definition, based on the Passive House Standard and already to be implemented
from 2015 on (with a slight increased stringency from 2018 on) [IBGE-BIM, 2014]. The latter
interpretation of the Passive Standard was discussed with the sector and adapted to the
Brussels context.

Current legal requirements

Current (2014) requirements are:

Table 15: General legal requirements for 2014 in the Brussels Capital Region (Belgium)
Requirement Indicator
) ) K-value Max 40
Thermal insulation . .
Umax-value Specific max values per construction element (see table below)
Energy Performance E-level Max 70

Interior Climate

Ventilation system has to comply with a list of specifications and norms

max 17500 Kh (The temperature can only exceed 26°C for a

Overheating maximum of 10% of the time (annually)

Table 16: Required thermal insulation values for current legal requirements in the Brussels Capital

Region (Belgium)

Umax (W/m2K)
Element Current (2014), also from 2015 on
Roof and ceiling 0.24
Exterior wall 0.24
Floor 0.30
Windows 1.80

Glazing 1.10
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EPB-Passive Requirements 2015 (as a more stringent standard than NZEB)

As of 2015 — with the implementation of the “EPB-Passive Requirements 2015" [IBGE-
BIM, 2014] some of the requirements (or their indicators) change. For example the E-
level is completely substituted by a maximum requirement of total primary energy use.
The K-value is completely replaced by the U-values of the building elements:

Table 17: General legal requirements for 2015 (and NZEB) in the Brussels Capital Region (Belgium)

Requirement Indicator
Thermal insulation Umax-value Specific max values per construction element (see table above)
Airtightness Nso Max 0.6

Total primary energy con-

. 45 kWh/m2 *
sumption

Net energy need for Heating 15 kwWh/m2 *
Ventilation system has to comply with a list of specifications and norms

Interior Climate ° i )
Overheating ‘I_'he temperature can only exceed 25°C for a maximum of 5% of the
time (annually)

* always calculated with a ventilation D-assumption to put the emphasis on the quality of the building envelope instead of
promoting either of the available systems. Some exceptions exist when, due to a bad configuration or a bad orientation of a
building, the energy demand can’t be reached. In those cases, the requirement for net energy need for heating and primary
energy consumption is recalculated taking into account the specific urban characteristics such as a poor compactness
and/or less solar gains. This calculation uses thermal insulation values of the building envelope (average U-value 0.85
W/mz2K for transparent parts; average U-value 0.12 W/m2K for non-transparent parts). As such, the legislation avoids ‘unfor-
tunate’ building owners to do excessive investments.

Wallonia

The Walloon Region counts approximately 32 % of the Belgian building stock. The region’s
NZEB Action Plan [SPW, 2012] provides for a roadmap with progressively more stringent
requirements.

Current legal requirements
Current (2014) requirements [SPW, 2013] are:

Table 18: General legal requirements for 2014 in the Walloon Region (Belgium)
Requirement Indicator
. . K-value Max 35
Thermal insulation - -
Umax-value Specific max values per construction element (see table below)
Energy Performance E-level Max 80

Net energy need for heating Max 130 kWh/m?2

. . Ventilation system has to comply with a list of specifications and norms
Interior Climate

Overheating max 6500 Kh per dwelling
Table 19: Required thermal insulation values for current legal requirements in the Walloon Region
(Belgium)
Umax (W/m2K)
Element Current (2014)
Roof and ceiling 0.24
Exterior wall 0.24
Floor 0.30
Windows 1.80
Glazing 1.10
Doors and gates 2.00

NZEB definition

A Walloon NZEB doesn't exist yet, though the NZEB Action Plan mentions that it will be
close to the Passive Standard, but without the heaviest restrictions. “A Nearly Zero en-
ergy Building is characterised on the one hand in the conception stage by its energy per-
formance close to or equivalent to the Passive Standard when the building envelope is
concerned, and on the other hand by renewable energy production.”
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Table 20: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the NZEB definition in Belgium (Flanders)

Calculation Method New Building Regulations — (part 1)

Country BE Belgium - Flanders

Status 07/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
NZEB Definition

Legislation / Standards
Energy Decision (Energiebesluit van 19 november 2010) [VR, 2010]

Explanation / Comments

Flemish NZEB definition as of
23/11/2013. [VEA, 2014]

Energy Services

X Heating x  DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation Lighting
Explanation / Comments
Calculation Procedure Calculation period
g)iliclzclijilr?;i)on of energy need for heating Month
X Calculation of delivered energy (system) Year / Month

Explanation / Comments

Consideration of Special Technologies
Thermal Systems
X Ventilation system with heat recovery
X* Thermal solar system
Other special systems:

Balance period Self-use

On-Site Electricity Production Feedin Self-use’ to determine  considered for
self-use H-C-W-HE
X On-site CHP X Month H-C-W
X On-site PV X Month H-C-W

Other energy generation systems:

* self use" = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments
*only for DHW

Type of Requirements (new buildings)

X U-values of building elements . o
o o+ Primary  Agreed weighting
Heat transfer coefficient by energy  factors

X ans
transmission

X Energy need for heating Carbon dioxide emissions

x*  Delivered energy x  Other: ~ Snareof

renewables**

Explanation / Comments

*A minimum share of renewable energy is necessary. If the requirement for renew-
able energy is not met, the overall energy performance needs to be 10 % lower than
the requirements.

** Fixed share of renewables depending on technology (see Table 13).
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Assessment of energy carriers in Belgium (Flanders)

The assessment of energy carriers in Flanders is determined in the EPB calculation proce-
dure [VEA, 2013b].

Table 21: Belgian primary energy factors (Flanders)

Primary Energy factor

e EPW calculation method

used for EPC rating X

used for building regulations requirements X

Label (national language) Omrekenfactor naar primaire energie van de brandstof
Description / type of weighting factor Factor applied in the compulsory calculation method

Factor is multiplied by delivered energy based on s
gross calorific value

the

Reference [VEA, 2013b]
Natural gas 1
Heating oil 1
Electricity 2.5
Electricity production CHP 1.79
District heating 1.49

Methodological points for discussion in Belgium (Flanders)

The EPB method is evaluated bi-annually together with the many stakeholders involved in
the process. Points of improvement are gathered among them and priorities for improvement
are determined. The latest evaluation focused specifically on “which improvements of the
method are crucial to ensure an adequate and refined energy performance calculation of low
and very low energy buildings.” A variety of issues for discussion comes out of this proce-
dure. Many of them are related to the inclusion of specific (improved) product values which
are not available in the current product library of the software package, or requests for review
of methods for currently less applied techniques for which the applied calculation method is
not yet well-adapted. Collective heating or DHW systems, thermal solar panels for auxiliary
heating, refinement of the integration of micro-CHP etc. are some of the most recent issues
raised. The relevant issues are then prioritised on the basis of 5 principles in order of impor-
tance: 1) magnitude of proven energy reduction; 2) number of buildings where this could be
applicable; 3) amount of E-level points to gain; 4) presence of argumentation; and 5) in-
creased accuracy.
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3.2.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Belgian Residential Building Typology

Until the first TABULA typology (matrix year and type) was published in 2011 no real Belgian
typology existed. The first TABULA typology with its 5 construction year classes (pre 1945,
1946-1970, 1971-1990, 1991-2005 and 2006-2011) and 6 building/dwelling types (single-
family house, semi-detached house, terraced house, small multi-family house, multi-family
house and apartment block) have now been extended with these 6 new types for the year
class post 2011. Note that the typology in Belgium doesn’'t consider small MFH, MFH and AB
as such, but rather uses exposed and enclosed apartments as it considers dwellings (“living
units”) instead of buildings while the common TABULA systematic refers to whole buildings.

Classification scheme for the Belgian residential building stock (“Building
Type Matrix”)

Region Construction  [Additional
Year Class Classification Single-Family Multi-Family |Apartment Block
House House

national ;
1 (Belgie) ... 1945 generic

BE.N.SFH.OL.Gen

=/

BE.N.MFH.01.Gen

national

(Belgie) 1946 ... 1970 generic

BE.N.SFH.02.Gen BE.N.AB.02.Gen

national

(Belgie) 1971 ... 1990 generic

BE.N.AB.03.Gen

BE.N.SFH.03.Gen  BE.N.TH.03.Gen  BE.N.MFH.03.Gen

national .
(Beki) 1991 ... 2005 generic .

BE.N.SFH.04.Gen  BE.N.TH.04.Gen  BE.N.MFH.04.Gen BE.N.AB.04.Gen

national

(Belgie) 2006 ... 2011 generic

national

(Belgie) 2012 ... generic

BE.N.SFH.06.Gen  BE.N.TH.06.Gen  BE.N.MFH.06.Gen  BE.N.AB.06.Gen
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sth

small mth

semi detached
sth

BE.N.TH.02.Semi

small mth

semi detached
sth

BE.N.TH.03.Semi

small mth

semi detached
sth

BE.N.TH.04.Semi

small mth

semi detached
sth

BE.N.TH.05.Semi

small mth

semi detached
sth

BE.N.TH.06.Semi

- .. -

AT
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Classification scheme ("Building Type Matrix") of the Belgian residential building typology
[VITO, 2014], now extended towards new buildings
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Table 22: Exemplary new buildings representing the latest construction year classes (2012 ...)

SFH TH MFH AB

Single-Family House Terraced House Multi-Family House Apartment Block

Picture

BE.N.SFH.06.Gen BE.N.TH.06.Gen BE.N.MFH.06.Gen BE.N.AB.06.Gen
Number of dwellings 1 1 33 20
Number of full storeys 2 2 5 1

(conditioned)
Number of directly at-

tached neighbour build- 0 2 0 0
ings

National reference area

(conditioned gross floor m?2 270 200 2530 3960
area)

TABULA reference area
(conditioned floor area, m?2 229 170 2151 3366
internal dimensions)

Building example: variants meeting three energy performance levels for new
buildings

In the following the exemplary multi-family house is demonstrated in more detail. Compara-
ble information for the other buildings can be found in the updated national typology brochure
[VITO, 2014].

Table 23 shows the building features for different model cases. The three energy perform-
ance levels predetermined by the TABULA concept are specified as follows:

Energy Performance levels

1. Minimum requirements (common practice)
This energy performance level refers to the legal requirements in Flanders in 2012-2013,
but as common practice outperforms the minimum legal requirements, the levels ‘as ap-
plied” were revised slightly. The data from the VEA EPB report 2006-2012 [VEA, 2013a]
were used to determine the actual performance levels.

2. Improved Standard (Low Energy)
The Low Energy Standard is based upon a package of tightened requirements for the
building envelope and technical installations resulting in an E-level of max 50 for houses
and max 40 for apartments. This standard always includes solar thermal panels. It could
be compared to the legal requirements in 2016.

3. Ambitious Standard (NZEB)
The NZEB standard refers to the actual definition outlined above. The standard includes
both thermal solar panels and PV panels.
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Table 23: Exemplary multi-family house (MFH) — definition of variants

“Natural Gas”
BE.N.MFH.06.Gen

Variant N° 001 002 003
Energy Performance Level Minimum Requirement Improved Standard Ambitious Standard / NZEB
U-values

Roof W/(m?2K) 0.21 0.15 0.10

Wall W/(m?2K) 0.23 0.23 0.23

Window W/(m?2K) 1.70 1.70 1.50

Door W/(m?2K) 1.70 1.70 1.70

Floor W/(m?2K) 0.22 0.22 0.22
Heat Supply System
Heat generator Condensing boiler
Specification /
Supplemental system

Ventilation system C+ D heat recovery D heat recovery

Thermal solar system DHW DHW DHW
Further system PV PV (larger surface)

As an example, a “Building Type Display Sheet” for one supply system type is shown in Fig-
ure 11; it consists of three pages. The first page shows the situation for the building with
minimum requirements; the second page shows the adaptations to the minimum requirement
situation to result into the Low Energy and the NZEB situations. The third page is a summary
of results from an energy, comfort and investment point of view.
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30. Type 30 - Blootgesteld appartement vanaf 2012

01 Beschrijving

Deze woningfiche heeft betrekking op blootgestelde appartsmenten daterend uit

de periode vanaf 2012. Als buitenschil voor blootgestelde appartementen

veronderstellen we een voor- en achtergevel, dakviak en 1 zijgevel. Het vioenviak
iizevel grenzen aan nab

303 Huidige situatie

(1) Bowwkundige kenmerken (H5)

302  Details

Waoningtype: Appartement blootgesteld
souwperiode: vanaf 2012

Bruto vioeropperviakie (m'): 100m*
seschermd volume (¥} 320 m*

Totale verliesopperviakte (m): 191 m*

Component  Beschrijving U-waarde {w/mx)
bak 2012 021

Gevel 023

aaam ‘Gewoleerde raamprofielen - verbeterde solerende begiauing Ug minstens 11—

vanaf 2012

(2)  Systcemeigenschappen (HS)

Component  Beschrijving
Verwarming 106
Warmwatar  Condenserende combiketsl op gas - leitinglengtes > 5 m
ventilatie i i e
306  Energieprestatie
scerario kpel  Epel  MEB 3 3 ee vE
5] “ verwarming  (Whfem?)  verwarming  warmwater  hulpenergie
{wh/je.mz) () %) (]
Huidige
- - 60 61 12 & E) n
situatie
e - 6 37 & &5 10 =
Ben - 2 20 s & s 2
BEN LE HS
E-peil -
BENLE HS
. = @ ow @ w @™ & om m s s W
2eer energleauinig niet energlezvinig
lage energiekosten hoge energlekesten
PE (kWh/jr.m?)
307 Comfortheoordeling
Scenario Comfortklasse
Huidige situatie  *+4+
lsgeenergie  teeh
Ben e
308  Investerings- en besparingskost
scena investering  Jaarlijkse basparing in jBar 10 [€/jr) Indicatie terugverdienti (jr)
(&/m3)
ep_0% 1% ep25%  eps% voor ep_0% - 2p_5%
e 150 300 300 00 200 4530 jaar
350 s00 500 600 700 55035 jaar

o st ey

Figure 11:
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304 Lage energierenovatie (LE)
() Bouwkunaige kenmerken (1)

TABULA

Component  Beschrijving U-waarde (w/mix]  Type ingreep

ok Dakisolatie tussen kepers 0as Renovatiemaatregel
@) Systeemeigenschappen (LE)

Component  Beschrijving Type Ingreep
Warmwater  Thermische zonnepanelen - 5 m’ - onbeschaduwd Niewwe installatie
venglatie 2 i - render s

305  BEN renovatie (BEN)
(1) Bouwkundige Kenmerken (BEN)

Component  Beschrijving u-waarde (w/m?)  Type Ingreep

ok Dakisolatie tussen kepers 010 Renovatiemaatregel
Verbeterds geisoleerde raamprafielen Uf 2 - verbeterds .

Faam isolerende beglazing Ug 1,1 b venvangingsmaatrege!

() Systeemeigenschappen (BEN)

component  Beschrijving Type ingreep

Warm water  Thermische sonnepanelen - & m' - onbeschaduwd Niguwe installatie

Ventilatie ]

Pvpancien 2PV panslen (300Wp alk) Niguw instaliatia

[ [——

“Building Display Sheet” of the exemplary MFH <BE> [VITO, 2014]
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In Table 24 the results of the national EPB calculation procedure for the exemplary MFH are
given. Note that the Belgian method considers dwellings or living units instead of buildings.
For Belgian single-family houses the dwelling and building calculations will be the same. For
MFH (including AB) only dwelling calculations can be made. These are not to be compared
with the MFH calculations resulting from the TABULA calculation procedure. The National
Typology Brochure contains both enclosed and exposed apartments in those MFH or AB.
The example given below is for an exposed apartment. Energy performance of the enclosed
apartment (total exposed area of 45m?) is —logically— better.

Table 24: Exemplary MFH — Results of the energy balance calculation; Procedure: Belgian (Flemish)
EPB calculation procedure

Variant N° 001 002 003
Label of the variant triplet “Natural Gas”

Variation level Minimum Requirement Improved Standard Ambitious Standard
Energy standard Common practice Low Energy NZEB
Calculation method EPW calculation procedure

Gross Floor Area m? 100 100 100
Protected Volume m3 320 320 320
Total exposed area m?2 191 191 191
E-level 60 36 24
K-value 35 32 28
Thermal transfer coefficient by

transmission related to envelope W/(m2K) 0.43 0.40 0.34
area

Primary energy demand kWh/(m?2a) 112 67 54
Energy need for heating kWh/(m?2a) 63 37 29
Energy need for heating % 66 65 63
Energy need for DHW % 23 10 5
Energy need for auxiliary % 11 26 32
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Table 25 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for all six exemplary buildings. The table contains the generic building types SFH,
TH, MFH and AB. Additionally it includes the building types TH (semi) and MFH (small) for

respectively semi-detached houses and small multi-family buildings.

Table 25: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary
conditions)
. ° O = coos~o~es~eralocaraeceslomaa =m0 =~ 5~ = —~
c z c? Ol 2P cd B 2YEY BT B s O S8 28 &
= s 58 |2E JESECEQEJEOE|FEJESEEEE JEEEEE
= S = 25 JE SEBESE|TE 3 E|lEE SEcc ES 25 U 2
M 5 E= oz JI2 02 o=|o2 42|22 22 52 2 92 23 £ 9
= 0 T e 2| 2 2|9z 2 o2 TR gx _Ix 5% ox
S g o I~ o o |=IT © [t S et s e R Nl <
a s ) o [@) Ee) D | S _ Fa)
= = = I = 9 o | O |
| | | [op | o o o o
|
[op
SFH Minimum
01 Requirement 1.18 89 0 89 93|10 11 |110 O 0 0 4 0 0 0
Improved
02 Standard 112 70 19 51 54 | 10 13 | 62 0 0 0 8 0 0 0
Ambitious
BEN.SFH.06.Gen 03 Standard / NZEB 1.00 64 19 45 49 | 10 13 | 55 0 0 0 8 0 0 0
TH Minimum
01 Requirement 08 64 O 64 69 | 10 11 | 85 0 0 0 4 0 0 0
" Improved
02 Standard 080 57 20 37 40 |10 13 | 48 0 0 0 8 0 0 0
Ambitious
s TR Standard / NZEB 072 54 20 34 37 |10 13 | 43 0 0 0 8 0 0 0
MFH Minimum
01 Requirement 0.93 68 0 68 73 |15 16 | 94 O 0 0 4 0 0 0
Improved
02 Standard 090 61 20 41 44 |15 18 |54 O 0 0 8 0 0 0
== | Ambitious
Frre S Standard / NZEB 083 58 20 38 42 |15 18 | 50 0 0 0 8 0 0 0
AB Minimum
01 Requirement 098 64 O 64 69 | 15 16 | 90 0 0 0 4 0 0 0
Improved
02 Standard 097 58 20 38 42 |15 18 | 52 0 0 0 8 0 0 0
Ambitious
BE N.AB.O6 Gen 03 Standard / NZEB 087 55 20 35 39|15 18 | 47 0 0 0 8 0 0 0
TH Minimum
(semi) 01 Requirement 1.03 82 0 82 86 |10 11 |103 O 0 0 4 0 0 0
Improved
02 Standard 097 63 19 44 47 |10 13 | 55 0 0 0 8 0 0 0
k Ambitious
e 03 Standard / NZEB 086 60 20 40 44 |10 13 | 50 0 0 0 8 0 0 0
BE.N.TH.06.Semi
MFH Minimum
(small) 01 Requirement 0.85 65 0 65 70 | 15 16 | 91 0 0 0 4 0 0 0
Improved
02 Standard 082 57 20 37 41|15 18 | 51 0 0 0 8 0 0 0
03 Ambitious 076 56 20 35 39|15 18|47 0 O O 8 0 0 O

BE.N.MFH.06.Small

Standard / NZEB

Explanation of Quantities (TABULA Datafields)

h_Transmission

_h_nd
q_ve_rec_h_usable
q_h_nd_net
q_g_h_out

q_w_nd

q_g_w_out
q_del_sum_gas, ..._oil,
..._coal, ... _bio, ..., _el,
... _dh, ... _other, ..._el
q_exp_sum_el

Wi(m2K)
kWh/(m?a)

kWh/(m?a)

kWh/(m?a)

sum produced electricity (negative value)

sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
energy need for heating
usable contribution of ventilation heat recovery
net energy need for heating (q_h_nd - q_ve_rec_h_usable)
generated heat heating system (net energy need + storage losses + distribution losses)
net energy need domestic hot water
generated heat dhw (net energy need + storage losses + distribution losses)
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3.2.3 Sources / References Belgium

Table 26:

Reference
shortcut

[IBGE-BIM, 2013]

[IBGE-BIM, 2014]

[SPW, 2012]

[SPW, 2013]

[VEA, 2013a]

[VEA, 2013b]

[VEA, 2014]

[VITO, 2014]

[VR, 2010]

Sources / References Belgium

Concrete reference (in respective language)

IBGE-BIM (2013): Les exigences PEB 2014 et
2015. Available from URL:
http://documentation.bruxellesenvironnement.be/d
ocu-

ments/IF_ENERGIE_NvlleExigencesPEB FR.PDF

IBGE-BIM (2014): Les exigences PEB a partir de
2015. Available from URL:
http://documentation.bruxellesenvironnement.be/d
ocuments/IF_NRJ_ExigencesPeb2015FR.PDF

Service Public de Wallonie (2012): Plan d’'action
NEZB en vue de la transposition de I'article 9 du
recast de la directive europeenne relative a la
performance energetique des batiments (directive
2010/31/CE du 19 Mai 2010)

Available from URL:
http://energie.wallonie.be/fr/plan-d-action-
nzeb.html?IDD=89872&highlighttext=nzeb+&IDC=
8011

Service Public de Wallonie (2013): Reglementa-
tion PEB. Available from URL:
http://energie.wallonie.be/fr/la-reglementation-
peb.htmI?IDC=6232

VEA (2013): Cijferrapport
energieprestatietregelgeving. Procedures, resulta-
ten en energetische karakteristieken van het
Vlaamse gebouwenbestand - periode 2006-2012.
Available from URL:
http://www?2.vlaanderen.be/economie/energiespar
en/epb/doc/EPBincijfers-2006-2012. pdf

VEA (2013): Methodologie. Available from URL:
http://www.energiesparen.be/node/3476

VEA (2014). Wat is een BEN woning? Available
from URL:
http://www?2.vlaanderen.be/economie/energiespar
en/epb/doc/watiseenbenwoning.pdf

Cuypers, Dieter/Vandevelde, Birgit/Van Holm,
Marlies/Verbeke, Stijn (2014): Belgische Woning-
typologie. Nationale brochure over de TABULA
woningtypologie. Versie 2, published by
VITO.Available from URL:
http://episcope.eu/fileadmin/tabula/public/docs/bro
chure/BE_TABULA TypologyBrochure VITO.pdf

Vlaamse Regering (2010). Besluit van de Vlaamse
Regering houdende algemene bepalingen over het
energiebeleid [citeeropschrift "het Energiebesluit
van 19 november 2010". Available from URL:
http://codex.vandenbroele.be/Zoeken/Document.a
spx?DID=1019755&param=inhoud

EPISCOPE

Short description (in English)

Brussels' EPB requirements for 2014 and 2015

Brussels' EPB requirements as of 2015 = NZEB
requirements

Walloon NZEB Plan

Walloon EPB requirements

VEA report on the performance of new buildings
based on EPB data from 2006-2012.

VEA webpage with the EPB methodology and
formula structure.

VEA publication on NZEB definition.

Belgian Building typology brochure from EPI-
SCOPE. Updated version with new buildings.

Decision of the Flemish Government on its energy
policy.


http://documentation.bruxellesenvironnement.be/documents/IF_ENERGIE_NvlleExigencesPEB_FR.PDF
http://documentation.bruxellesenvironnement.be/documents/IF_ENERGIE_NvlleExigencesPEB_FR.PDF
http://documentation.bruxellesenvironnement.be/documents/IF_ENERGIE_NvlleExigencesPEB_FR.PDF
http://documentation.bruxellesenvironnement.be/documents/IF_NRJ_ExigencesPeb2015FR.PDF
http://documentation.bruxellesenvironnement.be/documents/IF_NRJ_ExigencesPeb2015FR.PDF
http://energie.wallonie.be/fr/plan-d-action-nzeb.html?IDD=89872&highlighttext=nzeb+&IDC=8011
http://energie.wallonie.be/fr/plan-d-action-nzeb.html?IDD=89872&highlighttext=nzeb+&IDC=8011
http://energie.wallonie.be/fr/plan-d-action-nzeb.html?IDD=89872&highlighttext=nzeb+&IDC=8011
http://energie.wallonie.be/fr/la-reglementation-peb.html?IDC=6232
http://energie.wallonie.be/fr/la-reglementation-peb.html?IDC=6232
http://www2.vlaanderen.be/economie/energiesparen/epb/doc/EPBincijfers-2006-2012.pdf
http://www2.vlaanderen.be/economie/energiesparen/epb/doc/EPBincijfers-2006-2012.pdf
http://www.energiesparen.be/node/3476
http://www2.vlaanderen.be/economie/energiesparen/epb/doc/watiseenbenwoning.pdf
http://www2.vlaanderen.be/economie/energiesparen/epb/doc/watiseenbenwoning.pdf
http://episcope.eu/fileadmin/tabula/public/docs/brochure/BE_TABULA_TypologyBrochure_VITO.pdf
http://episcope.eu/fileadmin/tabula/public/docs/brochure/BE_TABULA_TypologyBrochure_VITO.pdf
http://codex.vandenbroele.be/Zoeken/Document.aspx?DID=1019755&param=inhoud
http://codex.vandenbroele.be/Zoeken/Document.aspx?DID=1019755&param=inhoud
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3.3 <CY> Cyprus
(by EPISCOPE partner CUT)

The first attempt in Cyprus to introduce energy conservation in buildings was the preparation
of a voluntary CYS98:1999 Standard for the Insulation and Rational Use of Energy in Dwell-
ings [MCIT, 2012a]. The Law for the Regulation of the Energy Performance of Buildings of
2006 took effect as of 21/12/2007 by enacting the legislation concerning the minimum re-
quirements for the energy performance of buildings. The issuance of Certificates for the En-
ergy Performance for Buildings (EPB) was implemented as of 1st of January 2010 for resi-
dential buildings [MCIT, 2009a]. Currently there is an updated legislation the 2012, N.210
()/2012 on the 28/12/2012 and the latest revision of the minimum requirements for the en-
ergy performance of buildings (K.A.1.432/2013) was enacted as of 13/12/2013. As a next
step towards nearly zero-energy buildings, it includes a tightening of the requirements for
new buildings [ECOFYS, 2013].

For the purpose of setting the definition of the NZEB in Cyprus the Energy Service (ES) of
the Ministry of Energy, Commerce, Industry and Tourism (MECIT) has carried out the in
depth study [MCIT, 2013] of the potential of energy saving in the identified as most com-
monly used 3 categories of residential buildings:

i) Detached 2 storey house
i) Terraced houses
iif) Apartments on building blocks.

These are located in the 4 climatic zones: Coastal areas, lowlands, low mountainous areas
(from 300m up to 600m from sea level) and high mountainous area; of the country as defined
in the national methodology for the energy performance of buildings.

The action plan presents the essential measurements that will enable Cyprus to harmonise
with the Directive 2010/31/EU and enforce the NZEB on new public buildings by 2018 and all
new buildings by 2020.

The report’s findings regarding the preliminary minimum energy requirements, definitions and
methodology are under revision and an appropriate benchmark is yet to be defined.

3.3.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Cyprus

The first attempt to introduce energy conservation in buildings was the preparation of a vol-
untary CYS98:1999 Standard for the Insulation and Rational Use of Energy in Dwellings.

This standard became a legal requirement in 2006 and was implemented in 2007. Later in
January 2010 the Energy Performance Certificates along with the Methodology for Assessing
the Energy Performance of Buildings (MAEPB), were made an integral part of the regulatory
system. The latest revision of the minimum requirements for the energy performance of
buildings was employed on the 13/12/2013.

In 2012 the first action plan regarding NZEB was published, in 2013 a revision of this was
issued [ECOFYS, 2013]. As a next step towards NZEB, in 2014, the minimum requirements
for NZEB were announced and are now under consultation.
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The national plan for increasing the number of nearly zero-energy buildings introduce poli-
cies and measures towards achieving NZEB by 2020 in three stages [ECOFYS, 2013]:

1. Design and announcement of a linear tightening of the minimum energy performance
requirements leading to the 2020 NZEB (2012-2015)

2. Second and third revision of the minimum energy performance requirements (2015-
2018)

3. Implementation of the Third Revision of the Minimum Energy Performance Require-
ments (2018-2020)

The NZEB has been described as a very energy efficient building. The nearly zero or the
very low amount of energy required should consist heavily on energy from renewable
sources, including sources locally produced or near the building. Currently the Energy Ser-
vice is working towards finalising the benchmark for minimum requirements of the building
envelope, the methodology, the definition of the actual energy levels and percentage of Re-
newable energy sources required on a building to be classified as a NZEB. For this the build-
ing must have an Energy Performance Certificate class A according to the preliminary na-
tional methodology for energy performance of buildings [MECIT, 2014a].

Minimum requirements for new residential buildings in Cyprus

The current minimum requirements for the energy performance of new buildings were en-
forced in 13/12/2013, under the Amendment of the Law for the Regulation of the Energy Per-
formance of the Buildings of 2012, N.210 (1)/2012 [MCIT, 2012b]. As a result a new class
(B+) has been introduced to the Energy Performance Certificates (EPC) [Republic of Cyprus,
2013].

The National Methodology for Calculating the Energy Performance of Buildings [MCIT,
2009b] uses the simulation software SBEMcy, which calculates the energy demands of each
space in the building according to the activity within it. Different activities may have different
temperatures, operating periods, lighting levels, etc. SBEMcy calculates the heating and
cooling energy demands by carrying out an energy balance based on monthly average
weather conditions. This is combined with information about system efficiencies in order to
determine the energy consumption. The energy used for lighting and domestic hot water is
also calculated. Therefore, the energy saving ordinance includes a complete description of
parameters (U-values, supply system type and quality), which is applied to calculate a build-
ing-related primary energy requirement.

Cyprus calculation method to comply with new building regulations for resi-
dential buildings

The National Methodology for Assessing the Energy Performance of Buildings is also used to
issue Energy Performance Certificates by utilizing the SBEMcy simulation software. The Na-
tional Methodology defines set point temperatures, typical outdoor climatic condition, typical
functionality, and primary energy conversion factors [MCIT, 2009b].

Finally reports are prepared to the standard format to provide

1. Comparison of Primary Energy between the actual and Reference Building
2. Confirmation of the elemental and data compliance check

According to the Methodology for Assessing the Energy Performance of Buildings (MAEPB)
each building is divided into a series of zones (following the zoning rules), each of which may
have different internal conditions or durations of operation (U-Values, lighting, Heating Venti-
lation and Air-conditioning system and Domestic Hot Water). The approach of setting up mul-
tiple activity areas allows buildings to be defined more correctly. The software also allows for
the input of the energy produced by Renewable Energy Sources mainly Photovoltaic Sys-
tems and wind generators.
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Status of NZEB definition for residential buildings in Cyprus
The current definition (MCIT, 2013; MECIT, 2014a):

NZEB: building with very high energy efficiency, determined according to the methodology
for calculating the energy performance of a building and whose almost zero or very low
amount of energy required is covered largely with energy from renewable sources, including
locally produced or close to the building;

For Residential Buildings [MCIT, 2013]:

As previously mentioned the NZEB methodology and process is undergoing changes there-
fore existing and preliminary values are presented below.

Primary Energy Use: 180 kWh/m?/yr (existing), 100 kWh/m?/year (preliminary value)

The numerical indication above includes primary energy use for heating, cooling, lighting and
domestic hot water.

At least 25 % of the 180 kWh/m2/yr of the Primary Energy must be covered by RES.

The NZEB defined in terms of primary energy use index and percentage of energy from re-
newable sources. Reference building is used for calculations.

For this the building must have an Energy Performance Certificate class A according to the
preliminary national methodology for energy performance of buildings.

The NZEB's definition, the current minimum requirements and the primary energy use were
published and are now under revision.

Under consultation [MECIT, 2014b]: The reduction of Primary Energy Use from
180 kWh/m2/yr to 100 kWh/m2/yr
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Table 27: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the (preliminary) NZEB definition in Cyprus
Calculation Method New Building Regulations — (part 1)
Country CY Cyprus Status 08/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
(preliminary) National NZEB Defini-
tion

Legislation / Standards

Law for the Regulation of the Energy Performance of the Buildings of 2012, N.210
(/2012 [MCIT, 2012b]

Explanation / Comments

Legislation in preparation, MECIT,
2014 [MECIT, 2014b]

Energy Services

X Heating x  DHW Appliances
X Cooling X  Auxiliary Other:
X Ventilation X Lighting

Explanation / Comments

Methodology and software for the
Energy Performance Certification of the
NZEB (1st Stage 2012-2015)

Further upgrading of the software for
the Certification of the NZEB. (2nd
Stage 2015-2018)

Identified final software for the Certifi-
cation of the NZEB. (3rd Stage 2018-
2020)

Calculation Procedure

Calculation of energy need for heating
(building)

X Calculation of delivered energy (system)

Calculation period
year

year

Explanation / Comments :
single energy carrier EAC

Consideration of Special Technologies
Thermal Systems
X Ventilation system with heat recovery
X Thermal solar system
Other special systems:

Balance period Self-use
On-Site Electricity Production Feedin Selfuse’ 1o determine  considered for
self-use H-C-W-HE
On-site CHP
On-site PV

Other energy generation systems:

* self use" = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments

Type of Requirements (new buildings)

X U-values of building elements )
Primary

energy

Heat transfer coefficient by X non-renewable

transmission
Carbon dioxide emissions
Other

X Energy need for heating

Delivered energy

Explanation / Comments

A revision to the definition of NZEB’s
suggests the reduction of Primary
Energy Use from 180 kWh/m2/yr to
100 kWh/m2/yr and is now under public
consultation

EPC CLASS A

At least 25 % of the Primary Energy
must be covered by RES
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Assessment of energy carriers in Cyprus

There is a single energy carrier in Cyprus for Electricity the Electricity Authority of Cyprus.

Table 28: Cyprus primary energy factors

Label / type of factor

used for EPC rating
used for building regulations requirements
Label (national language)

Description / type of weighting factor

Factor is multiplied by delivered energy based on the
Reference

Natural gas

Heating oil

Firewood

Wood pellets

Electricity

Electricity production CHP

Electricity production PV system

District heating

Primary Energy Factor
of the Cyprus Calculation Methodology (MAEPB)

X
X
MapdyovTeg HETATPOTTNG TIPWTOYEVOUG evépyeiag (MYEAK)

kWh of primary energy per kWh of the building’s delivered
energy.

gross calorific value (Hs)*
[MCIT, 2009b]
11
11
11
2.7
2.7
2.7
1
1

* The primary energy is considered to include the delivered energy, plus an allowance for the energy “overhead” incurred in
extracting, processing, and transporting a fuel or other energy carrier to the building. Hence, the primary energy factors in the
table above denote kWh of primary energy per kwWh of the building’s delivered energy.

Methodological points for discussion in Cyprus

Interesting discussion points:

¢ Regulation changes are happening according the national plan, there is no reference
building, example strategy or a standard software tool for simulating the NZEB. Lack of

reasoning, method and process.

e The EPC methodology allows for Photovoltaic systems, wind turbines and combined heat
and power (CHP) systems. However wind turbines are not allowed to be used in densely

populated areas.

o Electricity production is to the grid directly

e The current applicability and industry knowledge on new technologies
e The regulations focus on heating period and u-values, not thermal mass and cooling pe-
riod/ shading devices, natural ventilations systems etc.
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3.3.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Cyprus Residential Building Typology

In 2009 the Statistical Service of Cyprus contacted a census that paved the way towards the
national residential typologies. This was developed in order to collect data regarding the en-
ergy consumption in households [Cyprus Statistical Service, 2009]. In 2010 researches
[Panayiotou, et al., 2010] elaborated on the relationship of building typologies and year of
construction in relation with the software for the issuance of EPCs the SBEMCy. Later in
2012 the Cyprus Energy Agency under the framework of Intelligent Energy Europe published
a detailed report regarding Building Typologies in Cyprus and information related to energy
consumption, population, funding systems and more [Cyprus Energy Agency, 2012]. How-
ever the national residential building typology was utilized by the study the Energy Service
(ES) of Ministry of Energy, Commerce, Industry and Tourism (MECIT) contacted via Exergia
in order to define the NZEB [Exergia, 2012]. The integration of the residential building typol-
ogy with national minimum requirements is being further developed by CUT during the IEE
EPISCOPE Project.

The latest revision of the minimum requirements for the energy performance of buildings was
employed on the 13/12/2013, hence representative exemplary buildings for this construction
year (after 2014) and not yet available. According to an agreement between the EPISCOPE
partners the same exemplary buildings as for the preceding construction year class can be
used for a transition period in such a case. To indicate this the appearance of the building
pictures are changed.

Classification scheme for the Cyprus residential building stock (“Building Type
Matrix™)

Region Construction Additional SFH _
Year Class Classification Single-Family Multi-Family Apartment Block
House House

i
CY N.SFH. 01 Gen CY.N.TH.01.Gen  CY.N.MFH.01.Gen

national ;
1 (Cyprus) ... 1980 generic

national ;
(Cyprus) 1981 ... 2006 generic
CY.N.SFH.02.Gen CY N.TH.02.Gen
national .
(Cyprus) 2007 ... 2013 generic
CY.N.SFH.03.Gen TH. 03 Gen CY.N.MFH.03.Gen
national . |
4 (Cyprus) 2014 ... generic \
3 = e g I B
CY.N.SFH.04.Gen  CY.N.TH.04.Gen  CY.N.MFH.04.Gen

Figure 12: Classification scheme ("Building Type Matrix") of the Cyprus residential building typology
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Table 29: Exemplary new buildings representing the latest construction year classes (2014 ...)

Building Size Class SFH TH MFH

Single-Family House Terraced House Multi-Family House

Picture f ]
e — . ‘e . 1 ¥ ‘ 4
CY.N.SFH.03.Gen CY.N.TH.03.Gen CY.N.MFH.03.Gen
CY.N.SFH.04.Gen CY.N.TH.04.Gen CY.N.MFH.04.Gen
Number of dwellings 1 1 1
Number of full storeys
(conditioned) 2 2 4
Number of directly attached 0 1 0
neighbour buildings
National reference area
(conditioned floor area, internal  m?2 170 125 1350
dimensions)
TABULA reference area (con-
ditioned floor area, internal m? 170 125 1350

dimensions)

Building example: variants meeting three energy performance levels for new
buildings

In the following the exemplary multi-family house is demonstrated in more detail. Compara-
ble information for the other buildings can be found in the updated national typology brochure
[CUT, 2014].

Table 30 shows the building features for different model cases. The three energy perform-
ance levels predetermined by the TABULA concept are specified as follows:

Energy Performance levels

1.

“Minimum Requirements” (“EAaxioteg Amraitioeig EvepyeiokAg Atmmdédoong Kripiwv
K.A.M 423/2013")

Combination of building construction elements and supply system that exactly complies
with the current minimum requirements (K.A.IM 423/2013)

“Improved Standard” (“AucTtnpétepeg TIHEG U-Value oT1o KTIpIAKO KEAUPOGS”)
Increasing the level of thermal insulation of the building envelope.

“Ambitious Standard / NZEB” (“MMapduerpol Zxediaopou Katoikiwy pe Zxedov
Mndevikr) Evepyelokr) KatavaAwon”)

Increasing the level of thermal insulation of the building envelope to match the minimum
requirement values for the preliminary NZEB standards. Integrating Renewable Energy
Sources (RES) to the building’s electromechanical systems to offset the primary energy
demand by at least 25 %.
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One basic of heat supply systems has been defined that also provides cooling:

“Electricity* (Variants 01, 02, 03):

e Variant 01 is predefined by the EPC national minimum requirements that the building is
class B or higher: The U-values as well as the description of the heating system (air con-
ditioning split unit + thermal solar system for DHW) have been directly taken from the

regulation.

e Variant 02 consists of the same system but the U-values are considerably lower, these
are 86.5 % lower than the current national minimum requirements of variant 01. The heat

supply system remains the same.

o For Variant 03 U-values that meet the preliminary NZEB minimum requirements, these
are 68 % lower than the current national minimum requirements of variant 01. For the
electromechanical systems a class A++ air conditioning split unit was selected with PV to
offset minimum 25 % of the electricity production. The heat supply system remains the

same.

Table 30: Exemplary multi-family house (MFH) — definition of variants [MCIT, 2009b]

Label of the variant triplet “04”
Variant N° 001 002 003
Energy Performance Level Minimum Requirement Improved Standard Ambitio&szggmdard/
U-values
Roof W/(m?2K) 0.60 0.52 0.42
Wall W/(m?2K) 0.65 0.56 0.45
Window W/(m?2K) 3.20 2.80 2.80
Floor W/(m2K) 0.65 0.56 0.44

Thermal bridging supplement

(whole envelope) W/(m?K)

Heat Supply System
Heat generator

Specification / Supplemental system
Ventilation system
Thermal solar system

Further system

Average 0.32

air conditioning split
unlts class A+

ext. air
DHW

Average 0.32

air conditioning split
units class A+

ext. air
DHW
PV

Average 0.32

{ air conditioning split
units class A+

ext. air
DHW
PV
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Figure 13:

Table 31:

Variant N°

Label of the variant triplet

Variation level

Calculation method

National reference area*

Thermal transfer coefficient by transmission

related to envelope area

Energy need for heating

Delivered energy
Fossil fuels
Renewable fuels
Electricity

Auxiliary energy demand

")

gross reference area

m2
W/(m2K)

kwh/(m2a)

kwh/(m2a)
kwh/(m2a)
kwh/(m2a)
kwh/(m2a)

001

Minimum Require-
ment

1350
0.63

21.1

0
0
47.9
3.6

Improved Standard

“Building Display Sheet” of the exemplary MFH.04 <CY> [CUT, 2014]

002
“Electricity”

003

Exemplary MFH.04 — Results of the energy balance calculation; Procedure: TABULA method

Ambitious Standard /

NZEB

EPC, MAEPB K.A.M432/2013- NZEB prelim. values

1350 1350

0.55 0.41

16.8 14.3

43.5
3.6

28.1
3.6

**)  The improved standard does not follow a national calculation method, just are tighter U-values.
***)  Requirement is for class B and above, the Primary Energy Demand as calculated by Tabula.xIs is within the expectable
Demand for an EPC class B.

***¥) Primary Energy Demand includes 25 % of energy produced by RES, NZEB Requirements, Primary Energy Demand
100 kWh/(m?a), of which a minimum 25 % has to be covered by RES
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TABULA calculation results for all exemplary buildings

The following table shows the results of the TABULA calculation procedure (standard calcu-
lation, not adapted) for all three exemplary buildings.

Table 32: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary

conditions)
= o o = co oo~~~ ~ocaesloasa=r0raT 2 =~ =
c z od O =2 = 2R 2F|ef 20| ¥ B 8P 28 P & 2& Y&
5 - = BE JEBE SE OE|JE OE|RE JE SEE £E JESE £'E
= S - VS ST o o |3 2| /T ET T e ST ET o 5S¢
2 5 |53 52 5i59595555a5E55357535¢€5 7S
m
bt = E 5,5 C|§ L o2 oz Iz 3z 22 le AR
/3] I o 7 s 8 &3 e &% &
o P o) [3) o | o —
F = 9 o © I o 4 3 d
= o o s ° °
> o
o
Minimum
SFH 01 Requirement 338 34 0 34 32|10 16 | O 0 0 0 5 0 0 0
Improved
T 02 Standard 2,86 29 0 29 26 | 10 16 0 0 0 0 49 0 0 0
...h_:-‘ = '-E':. _:-L
Ambitious
CY.N.SFH.04.Gen 03 Standard / NZEB 2.28 22 0 22 20 | 10 29 0 0 0 0 35 0 0 0
Minimum
TH 01 Requirement 3.43 33 0 33 31|10 16 0 0 0 0 54 0 0 0
Improved
! 02 Standard 287 27 0 27 24 | 10 16 0 0 0 0 48 0 0 0
= i -
Ambitious
oY.NThoacen 03 Standard / NZEB 244 22 0 22 20 | 10 29 0 0 0 0 35 0 0 0
Minimum
MFH 01 Requirement 152 20 0 20 17|15 21 {0 O O O 47 O0 0 O
Improved
. 02 Standard 1.33 17 0 17 14 | 15 21 0 0 0 0 44 0 0 0
' i 03 Ambitious 101 13 0 13 10|15 3|0 0 0O 0 26 0 0 0O
CY.N.MFH.04.Gen Standard / NZEB :
Explanation of Quantities (TABULA Datafields)
h_Transmission W/(m2K) floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
_h_nd kWh/(m2a)  energy need for heating
q_ve_rec_h_usable kWh/(m?a)  usable contribution of ventilation heat recovery
q_h_nd_net kWh/(m2a)  net energy need for heating (q_h_nd - q_ve_rec_h_usable)
q_g_h_out kWh/(m?a)  generated heat heating system (net energy need + storage losses + distribution losses)
q_w_nd kWh/(m2a)  net energy need domestic hot water
q_g_w_out kWh/(m?a)  generated heat dhw (net energy need + storage losses + distribution losses)

q_del_sum_gas, ..._ail,

..._coal, ... _bio, ..., _el,  kWh/(m2a) sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers
... _dh, ... _other, ..._el

q_exp_sum_el kWh/(m?a)  sum produced electricity (negative value)
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3.3.3 Sources / References Cyprus

Table 33:

Reference
shortcut

[CUT, 2014]

[Cyprus Energy
Agency, 2012]

[Cyprus Statistical
Service, 2009]

[ECOFYS, 2013]

[Exergia, 2012]

[MCIT, 2009a]

[MCIT, 2009b]

[MCIT, 2012a]

[MCIT, 2012b]

Sources / References Cyprus

Concrete reference (in respective language)

CUT (2014): Typology brochures for Cyprus,

Evepyeiakd Mpageio Kumrpiwv MoATwv (2012):
Tutroloyia Ktipiakou AtroBéparog otnv Kutpo
http://www.cea.org.cy/TOPICS/Buildings/Buildings

typologyCyprus.pdf
Accessed: 30/07/2014

>1amioTikA YTnpeoia Kotrpou (2009): ‘Epeuva yia
TNV TEAIKA KaTavaAwon EVEPYEIQG OTA VOIKOKUPIa
http://www.mof.gov.cy/mof/cystat/statistics.nsf/All/
4D81522FDBE27569C225779F003B8677/$file/H
H_Energy Consumption-2009-EL-
150910.pdf?OpenElement

ECOFYS (ed.) (2013): National plan for increasing
the number of nearly zero-energy buildings in
Cyprus ECOFYS 15 May 2013 European Com-
mission, Publisher: MECIT

Exergia (ed.) (2012): Provision of consulting
services for the definition of the NZEB (residential)
in Cyprus
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917D
F3B1EDCCC2257A390035FEB6/$file/CY-
NZERB_results.pdf

Accessed: 30/07/2014

K.A.IM.446/2009

O T1epi pUBPIONG Evepyeiakig ATTGdooNG KTipiwv
Noépog, Aiataypa.
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B
6AF21A89C22575AD002C6160/$file/KDP446 20
09%20peri%20Rythmisis%20Energeiakis%20Apo
dosis%20Ktirion(Apaitiseis%20Elaxistis¥%20Energ
eiakis%20Apodosis%20Ktiriou)%20Diatagma.pdf
Accessed: 30/07/2014

Infogrend Innovations/BRE (2009): Methodology
for Assessing the Energy Performance of Build-
ings. August 2009 for the Ministry of Energy,
Commerce, Industry and Tourism (MECIT)
http://www.mcit.gov.cy/mcit/mcit.nsf/0/E074577C5
8AD9EFCC22575B60047BEA8/$file/Methodology
%20for%20Assesing%20the%20Energy%20Perfo
rmance%200f%20Buildings.pdf.pdf

Accessed: 30/07/2014

REPUBLIC OF CYPRUS (MCIT) (ed.) (2012):
Nearly Zero Energy Buildings Action Plan CY-
PRUS September 2012

Available at:

http://ec.europa.eu/energy/efficiency/buildings/doc
/ms_nzeb_national plans.zip

MECIT / N.210(1)/2012

O mepi puBuIong Evepyeiakng ATTodoang KTipiwv
TpotrotroinTikég Noépog, Kutrpiakr) Anuokparia,
28.12.2012
http://www.mcit.gov.cy/mcit/mcit.nsf/AIl/DFSE187B
6AF21A89C22575AD002C6160/$file/N210(i) 201
2%20peri%20Rithmisis%20Energiakis%20Apodos
1s%20Ktirion%20Tropoiitikos%20Nomos. pdf
Accessed: 30/07/2014, Publisher The Republic of
Cyprus

<CY> Cyprus 55

Short description (in English)

Census of the Building stock Typology in Cyprus,
published by the Cyprus Energy Agency

Research on the Final Energy Consumption of
Households, Questionnaires, published by the
Cypriot Statistical Service

Includes targets differentiated according to the
category of building and the steps needed to meet
the dates of 2018 and 2020 that will support the
implementation of nZEB and including national
measures and requirements concerning the use of
RES in new and existing buildings undergoing
major renovation.

Presentation of the results

National Minimum requirements and terminology
explaination

Overview on the Methodology for Assessing the
Energy Performance of Buildings.

The action plan containing all the essential infor-
mation to enable Cyprus to harmonise with the
Directive 2010/31/EU and enforce the NZEB on
new public buildings by 2018 and all new buildings
by 2020.

Regulation regarding the adjustment/control of
Energy Perfomance of buldings


http://www.cea.org.cy/TOPICS/Buildings/BuildingstypologyCyprus.pdf
http://www.cea.org.cy/TOPICS/Buildings/BuildingstypologyCyprus.pdf
http://www.mof.gov.cy/mof/cystat/statistics.nsf/All/4D81522FDBE27569C225779F003B8677/$file/HH_Energy_Consumption-2009-EL-150910.pdf?OpenElement
http://www.mof.gov.cy/mof/cystat/statistics.nsf/All/4D81522FDBE27569C225779F003B8677/$file/HH_Energy_Consumption-2009-EL-150910.pdf?OpenElement
http://www.mof.gov.cy/mof/cystat/statistics.nsf/All/4D81522FDBE27569C225779F003B8677/$file/HH_Energy_Consumption-2009-EL-150910.pdf?OpenElement
http://www.mof.gov.cy/mof/cystat/statistics.nsf/All/4D81522FDBE27569C225779F003B8677/$file/HH_Energy_Consumption-2009-EL-150910.pdf?OpenElement
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/CY-NZERB_results.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/CY-NZERB_results.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/CY-NZERB_results.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/KDP446_2009%20peri%20Rythmisis%20Energeiakis%20Apodosis%20Ktirion(Apaitiseis%20Elaxistis%20Energeiakis%20Apodosis%20Ktiriou)%20Diatagma.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/KDP446_2009%20peri%20Rythmisis%20Energeiakis%20Apodosis%20Ktirion(Apaitiseis%20Elaxistis%20Energeiakis%20Apodosis%20Ktiriou)%20Diatagma.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/KDP446_2009%20peri%20Rythmisis%20Energeiakis%20Apodosis%20Ktirion(Apaitiseis%20Elaxistis%20Energeiakis%20Apodosis%20Ktiriou)%20Diatagma.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/KDP446_2009%20peri%20Rythmisis%20Energeiakis%20Apodosis%20Ktirion(Apaitiseis%20Elaxistis%20Energeiakis%20Apodosis%20Ktiriou)%20Diatagma.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/KDP446_2009%20peri%20Rythmisis%20Energeiakis%20Apodosis%20Ktirion(Apaitiseis%20Elaxistis%20Energeiakis%20Apodosis%20Ktiriou)%20Diatagma.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/0/E074577C58AD9EFCC22575B60047BEA8/$file/Methodology%20for%20Assesing%20the%20Energy%20Performance%20of%20Buildings.pdf.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/0/E074577C58AD9EFCC22575B60047BEA8/$file/Methodology%20for%20Assesing%20the%20Energy%20Performance%20of%20Buildings.pdf.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/0/E074577C58AD9EFCC22575B60047BEA8/$file/Methodology%20for%20Assesing%20the%20Energy%20Performance%20of%20Buildings.pdf.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/0/E074577C58AD9EFCC22575B60047BEA8/$file/Methodology%20for%20Assesing%20the%20Energy%20Performance%20of%20Buildings.pdf.pdf
http://ec.europa.eu/energy/efficiency/buildings/doc/ms_nzeb_national_plans.zip
http://ec.europa.eu/energy/efficiency/buildings/doc/ms_nzeb_national_plans.zip
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/N210(i)_2012%20peri%20Rithmisis%20Energiakis%20Apodosis%20Ktirion%20Tropoiitikos%20Nomos.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/N210(i)_2012%20peri%20Rithmisis%20Energiakis%20Apodosis%20Ktirion%20Tropoiitikos%20Nomos.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/N210(i)_2012%20peri%20Rithmisis%20Energiakis%20Apodosis%20Ktirion%20Tropoiitikos%20Nomos.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/DF8E187B6AF21A89C22575AD002C6160/$file/N210(i)_2012%20peri%20Rithmisis%20Energiakis%20Apodosis%20Ktirion%20Tropoiitikos%20Nomos.pdf
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Reference
shortcut

[MCIT, 2013]

[MECIT, 2014a]

[MECIT, 2014b]

[Panayiotou, et al.,
2010]

[Republic of Cyprus,
2013]

Concrete reference (in respective language)

Republic of Cyprus (MCIT) (2013): Calculation for
Setting the Minimum Energy Performance Re-
quirement at Cost Optimal Levels According ton
Article 5 of the Directive 2010/31/EE for the En-
ergy Performance of Buidlings (recast)
http://ec.europa.eu/energy/efficiency/buildings/imp
lementation _en.htm

National Report

Nikog X’NikoAdou, yia 1o YTroupyeio Evépyeiag,
Eptropiou, Biopnxaviag kar Toupiopout (2014):
Kripia pe Zxeddv Mndevikii KatavaAwon
Evépyeiag, (MECIT) 16/05/2014
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917D
F3B1EDCCC2257A390035FEB6/$file/DIABOYLE
YSH KSMKE 16APRIL14.pdf

Mapauétpol ZxedIaouoU KATOIKIWY PE OXEDOV
MNOEVIKA EVEPYEIOKN KaTAVAAWON

YTroupyeio Evépyeiag, Eptropiou, Biopnxaviag kai
Toupiouou, 24/02/2014
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917D
F3B1EDCCC2257A390035FEB6/$file/KATOIKIES
%20SXEDON%20MHDENIKHS%20KATANALVS
HS%20ENERGEIAS PARAMETROI%20SXEDIA
SMOU.pdf

Panayiotou, G.P./Kalogirou, S.A./Florides,
G.A./Maxoulis, C.N./Papadopoulos,
A.M./Neophytou, M./Fokaides, P./Georgiou,

G./Symeou, A./ Georgakis, G. (2010): The charac-
teristics and the energy behaviour of the residen-
tial building stock of Cyprus in view of Directive
2002/91/EC. In: Energy and Buildings, Issue 42
p.p: 1083-2089

K.A.M.433/2013

Kutrpiakn Anpokparia (2013): O Trepi pUBuiong
Evepyeiakng Amodoang KTipiwv TpoTtroTroinTikd
AigTaypa, 11/12/2013

EPISCOPE

Short description (in English)

Energy Efficiency — Implementation

National reports on calculation of cost-optimal
levels of minimum energy performance require-
ments CYPRUS

Presentation of public consultation for NZEB in
Cyprus

Parametres for nearly zero energy houses and
minimum requirements.

NZEB regulations in preparation for public consul-
tation.

This scientific paper presents the outline, goals
and methodology of a research project and the
findings regarding the energy behaviour and other
characteristics of the residential building stock of
Cyprus.

Revised regulation regarding the adjust-
ment/control of Energy Perfomance of buldings


http://ec.europa.eu/energy/efficiency/buildings/implementation_en.htm
http://ec.europa.eu/energy/efficiency/buildings/implementation_en.htm
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/DIABOYLEYSH_KSMKE_16APRIL14.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/DIABOYLEYSH_KSMKE_16APRIL14.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/DIABOYLEYSH_KSMKE_16APRIL14.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/KATOIKIES%20SXEDON%20MHDENIKHS%20KATANALVSHS%20ENERGEIAS_PARAMETROI%20SXEDIASMOU.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/KATOIKIES%20SXEDON%20MHDENIKHS%20KATANALVSHS%20ENERGEIAS_PARAMETROI%20SXEDIASMOU.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/KATOIKIES%20SXEDON%20MHDENIKHS%20KATANALVSHS%20ENERGEIAS_PARAMETROI%20SXEDIASMOU.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/KATOIKIES%20SXEDON%20MHDENIKHS%20KATANALVSHS%20ENERGEIAS_PARAMETROI%20SXEDIASMOU.pdf
http://www.mcit.gov.cy/mcit/mcit.nsf/All/44D2917DF3B1EDCCC2257A390035FEB6/$file/KATOIKIES%20SXEDON%20MHDENIKHS%20KATANALVSHS%20ENERGEIAS_PARAMETROI%20SXEDIASMOU.pdf
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3.4 <CZ> Czech Republic
(by EPISCOPE partner STU-K)

The reduction of final energy consumption in the Czech housing sector is one of the most
crucial tasks for the Czech Republic in the upcoming years and decades. The national en-
ergy strategic planning is following the EU political targets.

In the past decades Czech Republic followed the concepts for lowering energy demand and
consumption in buildings developed in Austria and Germany.

The real interest in design and construction of low energy buildings raised considerably in the
90s of previous century.

Up to now several thousands of low energy buildings were built on the territory of the Czech
Republic out of which around 800 comply with the passive house definition. The first Czech
passive house was built in 2004. In 2008 there were only several dozens of passive houses
built; the most famous project from this pioneer period is a set of 13 houses in Koberovy u
Trutnova.

Current requirements for new and refurbished buildings are defined by the new Czech legis-
lation; these criterions will become gradually stricter in order to meet the targets of 2020.

Renovations to highly efficient (nZEB) level are still not clearly defined. Once the process
comes to an end the corresponding requirements will be tightened in the national building
codes.

In order to support energy efficiency projects following subsidy programmes addressing the
building sector were launched:

State program for energy savings and RES;
Operation program environment;

Operation program enterprise and innovations;
Green investment scheme;

New panel program;

Regional programs.

3.4.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Czech Republic

In 2010 the EPBD recast Directive [EPBD 2010] was adopted by the Czech legislation. In
2012 and 2013 the Czech Parliament approved the implementing regulations, especially the
amendment to the Energy Management Act No. 406/2000 Coll. [CZ LAW 406] and the De-
cree No. 78/2013 Coll. on the Energy Performance of Buildings [CZ DEC 78].

The latter defines:

e Cost optimum requirements for the energy efficiency of new buildings, refurbishments
and NZEB;

e Energy efficiency calculation methodology using “reference building”;

e Model for technical, economic and ecological feasibility of alternative energy supply sys-
tem;

¢ Model for definition of recommended measures to reduce energy efficiency of buildings;

¢ Energy performance certificate template;

o Display Energy certificate rules.
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Minimum requirements for new residential buildings in Czech Republic

Following energy performance parameters are taken into account for the evaluation of en-
ergy efficiency of new residential buildings:

a) total annual primary energy;

b) non-renewable primary energy;

c) total delivered annual energy

d) partial delivered energies for technical systems (heating, cooling, ventilation);
e) air conditioning, DHW and lighting;

f) average U value of the building envelope;

g) U-values of building elements on the “system borders”;

h) efficiency of technical systems.

Table 34: Required energy performance indicators for new buildings and refurbishments

Fulfilment of energy performance indicator required (compulsory)

Energy performance indicator Newly built Refurbishments
and extensions
= 25% of existing Option 1 Option 2 Option 3 Option 4
floor area
Non-renewable primary energy " X
(max. quantity allowed)
Total delivered energy X X
Mean U-value of building envelope X X X
Efficiency of HVAC components X
Partial U-value of replaced elements X

In the coming years the value of non-renewable primary energy demand will be decremented
by using Ae pR (see Table 35).

The new requirement can be fulfilled either by increasing the share of renewable energy or
by improving the building envelope parameters.

Table 35: Non renewable primary energy decrement factors for reference buildings

ildi Reference value as of 1/1/2015
Parameter Symbol Units T el sl )
or zone Refurbishment New NZEB
Non renewable % SFH, TH 3 10 25
primary energy AepR % MFH, AB 3 10 20

decrement for
reference building % Other 3 8 10
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Czech calculation method to comply with new building regulations for residen-
tial buildings

The new decree about energy performance of buildings introduced the method of so called
reference building. Reference building is a virtual building with the same amount of delivered
energy as the calculated building having building envelope parameters and technical sys-
tems parameters defined by the Czech legislation and standards.

Compared to the previous EPC methodology, instead of originally applied single value only
criterion seven criterions have been newly introduced. This approach is taking into account
the quality of building envelope, the efficiency of HVAC systems, the delivered energy and
renewable as well as non-renewable primary energy.

The calculation methodology remained practically unchanged. The newly published technical
report TNI 730331 [UMNZ 2013] contains typical values and information that shall be used in
the calculation.

The technical report TNI 730331 has adopted and partly modified the calculation scheme
from the German standard DIN V 18599 (Energetische Bewertung von Gebauden) and com-
piled the complex calculation methods described in the standards:

e CSNEN 15316
e CSNEN 13779
e CSNEN 15193

The annexes to this report provide the informative parameters as follows:
Annex A - typical values and the range of parameters describing system efficiency

Annex B - typical user profiles (ventilation, lighting, DHW, heat gains from interior appli-
ances, period of occupancy)

Annex C - climatic data (monthly)

Annex D — rules for definition of energy consumption related area for the purpose of energy
performance evaluation.

As of January 2013, the building permits for new constructions can be issued only providing
the energy performance requirements stipulated in the Energy Management Act are fulfilled.
The compliance must be validated by the state Energy inspection authority. This obligation
also applies to the owners of existing buildings undergoing major refurbishments.

Status of NZEB definition for residential buildings in Czech Republic

According to the Czech definition the NZEB is a building with a very low energy demand and
with high share of renewable energy used to cover this energy demand. The appropriate
values for referential building are prescribed by the newly amended legislation.

Renovations to highly efficient (nZEB) standard are still not clearly defined. Once the nZEB
detailed specification process in Czech Republic is amended, it is planned to tighten the pri-
mary energy requirements in the national building code. This is expected to result in the im-
plementation of the most convenient energy efficiency measures and RES, lowering the
overall consumption of the buildings in the long term.

The timeline for NZEB is stipulated by the Czech Energy Management Act. New residential
buildings in the years 2018 - 2020 shall comply with the requirement of nearly zero energy
consumption as of:

January 1st 2018 (for buildings with floor area larger than 1 500 m2)
January 1st 2019 (for buildings with floor area larger than 350 m2)
January 1st 2020 (for buildings with floor area smaller than 350 m2)
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Table 36: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of (assumed) NZEB definition in the Czech Republic
Calculation Method New Building Regulations — (part 1)
Country CZ Czech Republic Status 08/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
National NZEB Definition

Legislation / Standards

Energy management Act 406/2000 Coll. novelized
Decree 78/2013 Coll

Czech standard CSN 730540 (Part1,2,3,4) latest versions
Czech versions of EU Standards:

CSN N ISO 6941

CSN EN ISO 13370

CSN EN ISO 13789

CSN EN ISO 13790

CSN EN 15459

CSN EN 15603

TNI 730331

Explanation / Comments

Specific heating energy demand of Czech NZEB family house is ca. 45 kWh/m2.y.
This energy performance level is more or less equivalent to Low Energy standard
and far from passive house standard which is ca. 20 kWh/m2. The percentage of
non-renewable primary energy will be decremented during the next years.

A provisory definition of NZEB is in-
cluded in the new legislation.

The Czech Housing development fund
(SFRB) is currently synchronizing the
subsidy scheme with the new legisla-
tion and energy performance require-
ments.

Technical report TNI 732309 will be
used for EPC reporting.

Energy Services

X Heating x  DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation x  Lighting

Explanation / Comments
Cooling systems are usually not installed in the Czech residential buildings.

Appliances are not included in the
calculation methodology.

Calculation Procedure

Calculation of energy need for heating
(building)

X Calculation of delivered energy (system)
Explanation / Comments

Calculation period
Year

Month/Year

No deviation compared to the standard
calculation method

Consideration of Special Technologies
Thermal Systems
X Ventilation system with heat recovery

X Thermal solar system

X Other special systems: heat pumps
Balance period Self-use
On-Site Electricity Production Feed-in Self-use’  todetermine  considered for
1 1
self-use H-C-W-HE
X On-site CHP X
X On-site PV X monthly H-C-W

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity
Explanation / Comments
Renewable primary energy is included in the balance, i.e. make part of the energy
delivered to the building. The amount of energy is multiplied by factor zero in the
calculation non-renewable primary energy balance.

No deviation compared to the standard
calculation method

In case of surplus electricity with con-
nection to utility network negative
delivered energy and primary energy
demand is considered.
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Table 36 (continuation)
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Calculation Method New Building Regulations — (part 2)

Country CZ Czech Republic

Status 08/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
(preliminary) National NZEB Defini-
tion

Type of Requirements (new buildings)

X U-values of building elements
Non-renewable and

total

Primary

Heat transfer coefficient by X energy

X f
transmission

X Energy need for heating Carbon dioxide emissions

Efficiency of techni-

Other
cal systems

X Delivered energy X

Explanation / Comments

Mean Uyaue Of the building envelope is calculated and compared with reference U-
value. Delivered energy — total as well as partial. Primary energy demand calculated
separately renewable and non-renewable.

EPC reporting

U-values on system borders and mean U 4. Mean U-value is a part of basis for
EPC rating

Primary energy non-renewable and total
Total delivered energy

CO, emissions considered in case of energy audit

Values calculated and compared with
values calculated for reference build-
ing.

Calculated delivered energy related to
calorific value of the fuel (in case if fuel
is used)

EPC reporting

Average Uyaue requirement tightened
compared to refurbishments and stan-
dard new buildings.

Higher share of renewable energy than
in case of refurbishments and standard
new buildings.
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Assessment of energy carriers in Czech Republic

The energy performance assessment for the purpose of EPC using non-renewable primary
energy factors is stipulated by the Decree 78/2013 Coll. [CZ DEC 78]. The non-renewable
and total primary energy factors for different energy carriers are defined in the Annex 3 to
this legal document. These factors are derived from energy balance based on statistical data
published by the Czech Statistical Office. The principal of assessment consists in compari-
son between evaluated building and reference building. The reference building parameters
are also defined by the Decree 78/2013 Coll. [ibidem]. The primary energy conversion factors
for reference HVAC systems are defined as follows:

Table 37: Primary energy conversion factor by HVAC system type

HVAC system Primary energy conversion factor [-]
Heating 11
Cooling+ AC 3.0
DHW 11
Mechanical ventilation 3.0
Lighting 3.0
Auxiliary energy 3.0

In case of PV or cogeneration systems exporting energy outside the building borders the
Decree defines the amount of negative primary energy that can be considered in the bal-
ance. If the above mentioned systems are not connected to the public network only the used
energy is considered (the calculated monthly electric energy demand for HYAC and auxiliary
energy.

Table 38: Czech primary energy factors

L] 07215 Gl e Primary I-Err?éflgy Factor Prir#g:;/-gig%vyagitor

Used for EPC rating X

Used_ for building regulations N N

requirements

Label (netional lang uage) otiohy .3 whidSky 782013 Sb | Pilohy 6.3 yhladky 7812013 Sp.
Total non-renewable + renewable energy  non-renewable energy amounts, includes

Description / type of weighting amounts, includes upstream energy ex-  upstream energy expenditures (transporta-

factor penditures (transportation, transformation) tion, transformation) beyond national

beyond national boundary boundary

gggtrg;is argg(ljtig:\i ?ﬂ eby EiEEnEE gross calorific value gross calorific value

Reference [Decree 78/2013 Coll] [Decree 78/2013 Coll]

Natural gas 11 11

Heating oil 1.2 1.2

Firewood 11 0.1

Wood pellets 1.2 0.2

Electricity 3.2 3.0

Electricity production CHP 1.7 1.0

Electricity production PV system 1.0 0

District heating 11 1.0

District heating without CHP 11 1.0

District heating with 100 % CHP 11 0.1
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Methodological points for discussion in Czech Republic
The crucial discussion points are:

- methodology of calculation of the cost optimum solutions

- national conversion factors for primary energy (especially electricity). Conversion factors
were derived from the energy mix of 2010; in the meantime many PV plants were put into
operation. It is obvious that the impact of PV plants and CHP is not correctly considered.
For the time being Czech Republic has one of the highest conversion factors for electric-
ity among the EU countries (3.0) and very low conversion factor for heating with biomass
(e.g. wooden pellets)

- use of parameters building envelope mean U-value and total non-renewable primary en-
ergy consumption

3.4.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Czech Residential Building Typology

According to our knowledge the idea of residential building typology has not been developed
in the Czech Republic before TABULA project [STU-K 2011]. The national requirements for
new buildings and NZEB standards were integrated to original TABULA typology. The age
band 2011 onwards is presenting 3 different energy efficiency levels — standard minimum
requirements, improved values corresponding to NZEB level and passive house require-
ments.

The current requirements for NZEB are as follows:

Table 39: Current requirements for NZEB by building type

Requirements SFH and TH MFH
Required mean U-value <0.25 <0.35
Energy need for heating < 20 kWh/m?a* < 15 kWh/m?a*
Primary energy level A 80 kwh/m?.a 80 kwWh/m?.a
Primary energy level B 30 kWh/m*a 30 kwWh/m?.a

*) According to the Czech methodology the energy need for heating does not include the energy need to cover the storage,
emission and distribution losses. The solar gains, internal heat gains and heat recovery gains are deducted from the energy
need for heating.
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Classification scheme for the Czech residential building stock (“Building Type
Matrix™)

In the framework of the project EPISCOPE the building type matrix was upgraded and ex-
tended towards recently and presently built houses. The newly introduced age band is corre-
sponding to the current legal and technical requirements, especially to the latest version of
the Energy management Act 406/2000 Coll. [CZ LAW 406] and the Czech standard CSN 73
0540-2:2011 [CSN 730540]. Figure 14 shows the above mentioned matrix.

Region Construction  [Additional
Year Class Classification Single-Family Multi-Family |Apartment Block
House House

ngtional 1920 generic
(Ceska republika) ™ (Standard)

CZ.N.SFH.01.Gen  CZ.N.TH.01.Gen CZ.N.MFH.01.Gen CZ.N.AB.01.Gen

national generic
(Ceska republika) 1921... 1945 (Standard)

CZ.N.SFH.02.Gen

national generic
(Ceska republika) 1946 ... 1960 (Standard)

CZ.N.SFH.03.Gen  CZ.N.TH.03.Gen CZ.N.MFH.03.Gen CZ.N.AB.03.Gen

g ;
national generic L ' i R
(Ceska republika) 1961 ... 1980 (Standard) T : ‘

CZ.N.TH.04.Gen CZ.N.MFH.04.Gen CZ.N.AB.04.Gen

national generic
(Ceska republika) 1981 ... 1994 (Standard)

CZ.N.MFH.05.Gen  CZ.N.AB.05.Gen

national generic
(Ceska republika) 1995.... 2010 (Standard)

CZ.N.SFH.06.Gen CZ.N.AB.06.Gen

n§tional 2011 generic
(Ceska republika) v (Standard)

(e}
N
=z
%)
n
I
o
i
@
@

S

CZ.N.SFH.07.Gen  CZ.N.TH.07.Gen  CZ.N.MFH.07.Gen

Figure 14: Classification scheme ("Building Type Matrix") of the Czech residential building typology
[STU-K 2014], now extended towards new buildings (age band 2011 onwards)

Three types of exemplary new buildings representing the latest construction year classes
which are used for showcase calculations considering possible practical implementations of
new buildings further to the Czech minimum requirements, the advanced (recommended)
and so called target requirements are shown in the Table 40.
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Table 40: Exemplary new buildings representing the latest construction year classes (2011 ...)

SFH TH MFH AB
Single-Family House Terraced House  Multi-Family House  Apartment Block

e TR

CZ.N.SFH.07.Gen CZ.N.TH.07.Gen  CZ.N.MFH.07.Gen

Number of dwellings 1 1 12

Number of full storeys
(conditioned) 2 2 4

Number of directly attached

neighbour buildings 0 1 0
National reference area* m?2 170.0 170.0 1096.8
TABULA reference area

(conditioned floor area, internal m2 144.5 137.6 1052.4
dimensions)

*) exterior dimensions considered for the national reference area

Building example: variants meeting three energy performance levels for new
buildings

In the following table example variants of single family house are described in more detail.
The same type of data for the other buildings can be found in the last updated version of the
national typology brochure [STU-K 2014].

Table 41 shows the building parameters for different model configurations. According to the
Czech mmethodology the choice of heating system does not impact the U values of the
building envelope. Three energy performance levels are considered as follows:

1. Minimum requirements

Combination of building envelope with two types of supply systems complying with currently
valid minimum requirements stipulated by the decree 78/2013 Coll. [CZ DEC 78] and the
Czech standard CSN 73 0540-2:2011 [CSN 730540].

2. Improved Standard

Improved standard is a set of middle of range U values of the building envelope in
combination with two types of heating. This set up of values would comply with the NZEB
definition if mechanical ventilation with heat recovery is applied, which is usually not the case
in current practice.

3. Ambitious standard (NZEB)

Combination of ambitious U values from the Czech standard with two types of supply
systems is corresponding to current NZEB definition and the definition of passive house.
The requirement mechanical ventilation with heat recovery must be fulfiled. This level
qualifies for a subsidy of 20,000 EUR from the subsidy programme ,Saving scheme" in case
of construction of new single family or terraced house.

The two heating systems selected to demonstrate the different energy performance levels
were condensing gas boiler and electric heat pump (soil-water sys). The DHW is produced
with either the condensing boiler or condensing boiler with solar collector or with the heat
pump.

The ambitious level has a heat recovery system.
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Table 41: Exemplary new single family house (SFH) — definition of variants

Label of the variant triplet “Natural Gas” “Electricity”
Variant N° 001 002 003 011 012 013***
Energy Performance lievel JMmmum - mproved - Sopdy | Mmmum - mproved G
NZEB NZEB
U-values
Roof W/(mz2K) 0.2 0.17 0.10 0.2 0.17 0.10
Wall W/(mz2K) 0.25 0.17 0.12 0.25 0.17 0.12
Window W/(mz2K) 1.2 0.8 0.6 1.2 0.8 0.6
Door W/(mz2K) 1.7 1.2 0.9 1.7 1.2 0.9
Floor W/(mz2K) 0.3 0.23 0.15 0.3 0.23 0.15
Thermal bridging
supplement W/(mz2K) 0.05 0.02 0.00 0.05 0.02 0.00
(whole envelope)
Heat Supply System
Heat generator Condensing boiler Heat pump soil
S Solar DHW
SR - © sowpw hee - L et
Ventilation system Natural Natural Mechanical Natural Natural Mechanical
Thermal solar system none DHW DHW none none none
Further system none none none none none None

Building display sheet of the exemplary SFH (CZ) is presented below, see Figure 15. Further
examples are available in [STU-K 2014].

—__ Rodinny dim od roku 2011 (CZN.SFH.07.Gen) |——————————— - SYSTEMY 728 |

onuasT NARODNI Prvek Standardni opatrent
Wysok i —
POCET PODLAZ 2 zolovan rozvody
POCETEI 1 Vytépéni
WIAPENAPLOCHA  144.5m>
WYTAPENYPROSTOR  510.1m>
Synteticky objekt stmi
ochi ”
Pfiprava TV 3
. =y
—| KONSTRUKCE OBALKY BUDOVY [ 8
Prvek Topatient vt T NZEB opatrent Vétrani poveeh
Telezobetonovs stfecha se 180mm | Zelezobetonové stfecha se 210mm |  Jelezobe 360 mm 1
Strop / Grolace 2 minerilnich visken minerdinich en _| ENERGETICKA NAROCNOST }
stfecha [ ] [ | . .
I | I | Prvek Standardni opatrent NZEB opatrent
Soutiitel prostupy
P 0.20 0.17 0.10 o
Tepelné ztraty
2divo 2 pitnd dérovanyeh cihelnjch |  zdivo z piitnd dérovanich cihelnich | zdivo 2 pieng darovanyeh cihelnjch
Obvodové bloki 380 mm bloki 380 mm + 80 mm PPS bloki 380 mm + 180 mm PPS prostupern
sténa H % % konstrukcemi
Souiitel prostupy 100%) 71% 47%
tepla U [W/mK] 0.25 017 0.12 Legenda St e Stén: Podiaha [TOkna + dvee [TTepeiné most
Podlaha / | #8strop 150mm, polystyren 120mm | 28 strop 150 mm, polystyren 160mm | 28 strop 150 mm, polystyren 240 mm
strop nad
suterénem G E ) Tepelné ztraty
objektu
Soutitel prostupy
R 0.30 0.23 0.15
Dfevéné okno s izolaénim dvojsklem Dievéné okno s izolaénim trosjklem Dfevéné okno s izolaénim trosjklem 100%| 77%]| 60%|
Okno Legenda [P Tepelné ztraty objektu prostupem I Tepelné ztraty objektu vétranim
EEETTIEE Pot¥eba energie na vytapéni [kWh/(m?a)]
R 0.80 0.60
. Dieviné dvere s izolaénim dwojsklem | Dievéné dvere s fzolaznim trojsklem
Vstupni ” . 190
. ]
dvefe B n
o 3
Soutitel prostupy a2 30
R 1.70 1.20 0.90 gg

Sandardni opatient Progesivi cpatreni NZEB opatieni

—| PRUMERNY SOUCINITEL PROSTUPU TEPLA |

Spotieba primérni energie na vytapéni a piipravu TV [kWh/(m?a)]

/i) T i | NZEB opatfent
Primarmy soutintel
e | 0.33 0.25 014
” 1 200
—| TEPELNE MOSTY, INFILTRACE | 150
£ 100
NZEB opatrent um s
Vi tepelnyeh mosts 76
A0 (W) 0.05 0.02 0.00 o
Standarani cpatieni Progresai pattent NzEB opatent
Infiltace [1/h] 0.20 0.10 0.05

Figure 15: “Building Display Sheet” of the exemplary SFH <CZ>
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Table 42:

odology [UNMZ 2013]

Variant N°
Label of the variant triplet

Variation level

Energy standard
Calculation method
National reference area*

Thermal transfer coefficient by
transmission. related to enve-
lope area

Relation to requirement
Relation to reference standard
Energy need for heating
Delivered energy

Fossil fuels

Renewable fuels

Electricity
Primary energy demand
Relation to requirement

Funding level:

m2

W/(m2K)

kWh/(m?a)

kwh/(m2a)
kWh/(m?a)
kWh/(m?a)
kwh/(m2a)

001

Minimum
Requireme

[CZ DEC 7

170.04

0.33

83 %
150 %
7

86.2

120.42
134 %

0

<CZ> Czech Republic

002
“Natural gas”

Improved
nt Standard

8] [CZDEC 78]

003

Ambitious
Standard /
NZEB

[CZ GS 2014]

TNI 73 033 [UNMZ 2013]

170.04

0.25

71 %
114 %
52.5

61.1
0
8
92.8
103 %***

0

*) exterior dimensions considered for the national reference area

**) heat recovery

***) B1 requirement 90 kWh/(m?2a) of primary energy
**+%) B2 requirement 60 kWh/(m?2a) of primary energy

170.04

0.14

54 %
64 %
ilEs

21.5
0
10.5
57.25
95 %****

20000
EUR

67

Exemplary SFH — Results of the energy balance calculation; Czech national calculation meth-

011 012 013
“Electricity-heat pump”
Minimum Improved Q{mb(ijtioas/
Requirement Standard iPZEaé
[CZDEC 78] [CZDEC78] [CZGS 2014]
TNI 73 0331 [UNMZ 2013]
170.04 170.04 170.04
0.33 0.25 0.14
83 % 71 % 54 %
150 % 114 % 64 %
7 52.5 14**
0 0 0
0 0 0
31.4 25.2 18.1
100.48 80.64 57.9
112 % 89.6 % 96.5 %
20000
0 0 EUR
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TABULA calculation results for all exemplary buildings

Table 43 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for three exemplary buildings (SFH, TH and MFH) in three different energy effi-
ciency standards.

Table 43: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary

conditions)
@
Qo —
c ®© = ()
o ‘g % = g 2 _ < = )
g 7 ! S R T B S R
o KL = = £
g £ T )PP ST FTEFEFTEFEFTEFEFERERST
o n —~ N o |EON _ON IN (nN (nN (nN mN mN (nN (nN " N
= % £ s¥ 2ESEBES JEIEEE|IDEDE JDIE DIE IE DIE DIE JE
bl oo s 1= o= |E 1= 1< =0 0 0= 0= 0 =O0=0= <=
= oo T2 S o< > c oS 2 oS(cS oS oS oS oS oS oS oS
5 3 ol S 52 22 52 92132 9202 92 92 02 02 92 O 93
01 Minimum 090 85 0 8 84|10 23|10 0 O O 10 0O O O

Requirement

02 Improved
SFH Standard 060 61 O 61 59|10 23|70 O O O 11 0O O O
03 Ambitious
Standard / NZEB 038 42 21 21 21|10 23 | 31 0 0 0 13 0 0 0
® 11 Minimum
-® - Requirement 0.90 85 0 85 93|10 23 0 0 0 0 39 0 0 0
CZ.N.SFH.07.Gen 12 Improved
Standard 0.60 61 0 61 69 | 10 23 0 0 0 0 33 0 0 0
13 Ambitious
Standard / NZEB 038 42 21 21 30| 10 23 0 0 0 0 25 0 0 0
01 Minimum
Requirement 0.80 78 0 78 77 | 10 23 |102 O 0 0 10 0 0 0
02 Improved
TH Standard 053 54 0 54 53 | 10 23 | 64 0 0 0 11 0 0 0
03 Ambitious
Standard / NZEB 033 36 20 16 17 | 10 23 | 27 0 0 0 13 0 0 0
11 Minimum
Requirement 0.80 78 0 78 86 | 10 23 0 0 0 0 37 0 0 0
CZN.THO7.Gen 12 Improved
Standard 0.53 54 0 54 63 | 10 23 0 0 0 0 31 0 0 0
13 Ambitious
Standard / NZEB 033 36 20 16 26 | 10 23 0 0 0 0 24 0 0 0
01 Minimum
Requirement 0.52 64 0 64 70 | 15 23 | 95 0 0 0 4 0 0 0
02 mproved
MFH Standard 0.34 44 0 44 49 | 15 23 | 74 0 0 0 4 0 0 0
03 Ambitious
Standard / NZEB 022 30 20 10 16 | 15 23 | 40 0 0 0 7 0 0 0
11 Minimum
Requirement 0.52 64 0 64 70 | 15 23 0 0 0 0 4 98 0 0
CZN.MFH.07.Gen 12 Improved
Standard 0.34 44 0 44 49 | 15 23 0 0 0 0 4 76 0 0
13 Ambitious
Standard / NZEB 022 30 20 10 16 | 15 23 0 0 0 0 7 41 0 0
Explanation of Quantities (TABULA Datafields)
h_Transmission W/(mK) floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
_h_nd kWh/(m2a)  energy need for heating
q_ve_rec_h_usable kWh/(m?a)  usable contribution of ventilation heat recovery
g_h_nd_net kWh/(m?a)  net energy need for heating (q_h_nd - q_ve_rec_h_usable)
q_g_h_out kWh/(m?a)  generated heat heating system (net energy need + storage losses + distribution losses)
q_w_nd kWh/(m?a)  net energy need domestic hot water
q_g_w_out kWh/(m?a)  generated heat dhw (net energy need + storage losses + distribution losses)
q_del_sum_gas, ..._oil,
..._coal, ... _bio, ..., _el, kWh/(m2a) sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

... _dh, ... _other, ..._el
q_exp_sum_el kWh/(m?a)  sum produced electricity (negative value)
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3.4.3 Sources / References Czech Republic

Table 44:

Reference
shortcut

[CSN 730540]

[CZ DEC 78]

[CZ GS 2014]

[CZ LAW 406]

[EPBD 2010]

[MPO EF 2011 ]

MPO EF 2013[]

[STU-K 2011]

[STU-K 2014]

[UNMZ 2013]

Sources / References Czech Republich

Concrete reference (in respective language)

Norma CSN 73 0540 , 8ast 1 az 4
Tepelna ochrana budov.

Vyhlaska 78/2013 Sb.

Smeérnice ¢€.. 1-2014. Nova zelena Gsporam

Zakon o hospodareni s energii. 406/2000 Sb

Directive 2010/31/EU of the European Parliament
and of the Council of 19 May 2010 on the energy
performance of buildings (recast). Online
available:

http://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:32010L0031
[2014-05-15]

Budovy s témér nulovou potfebou

MPO Efekt 2013

Referenéni budovy podle metodického
MPO Efekt 2013

STU-K (2011): Pfirucka typologii obytnych budov s
pfiklady opatfeni ke snizeni jejich energetické
narocnosti
http://episcope.eu/fileadmin/tabula/public/docs/bro
chure/CZ_TABULA_TypologyBrochure_STU-K.pdf
STU-K (2014): Pfirucka typologii obytnych budov s
pfiklady opatfeni ke snizeni jejich energetické
narocnosti

ramce

Technicka normaliza¢ni informace (TNI 73 0331)
“Energetickad naro¢nost budov - Typické hodnoty
pro vypodet’. Ufad pro technickou normalizaci,
metrologii a statni zkuSebnictvi, 2013.

<CZ> Czech Republic 69

Short description (in English)

Czech standard on the thermal protection of build-
ings defines the terms used in the field of thermal
building technology. Definition of variables, their
symbols and units, used in CSN 73 0540 -2, 3 and
4, describing the propagation of heat, moisture
and air through building materials and construc-
tion, as well as the state of indoor and outdoor
environments.

Decree on the energy performance of buildings —
Czech national regulation to implement the EPBD
Il Directive to the Czech building construction
practice.

New Green savings Directive

Czech national regulation defining the rules of
subsidy programme administered by the State
Environmental Fund of the Czech Republic. This
subsidy programme is focused on energy savings
and renewable energy sources in family houses.

Energy Management Act
Czech national regulation transposing the EPBD I
Directive to the Czech legistation.

EC regulation

Nearly zero energy buildings. Guidelines, defini-
tions of parameters.

Referential buildings according to Czech methodo-
logical framework. Guidelines.

National typology brochure for Czech Republic,
developed during the IEE Project TABULA

National typology brochure for Czech Republic,
developed during the IEE Project EPISCOPE

Technical standardization information directive
(TNI 73 0331) “Energy Performance of Buildings —
Typical values for calculation”. Supporting docu-
ment that defines typical values that shall be used
for calculation of standardized usage of a building.


http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32010L0031
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32010L0031
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3.5 <DE> Germany
(by EPISCOPE partner IWU)

In the mid-1980s buildings with a much lower energy consumption than ordinary buildings
were introduced in the German buildings market. The concepts based on experiences re-
ported from Scandinavian countries where buildings with thick insulation and windows with 3
and more panes were realised (the German versions of these dwellings were then known as
“Schweden-Standard” = “Sweden Standard”). In the early 1990s some federal states raised
funding programmes to support these building concepts which were called “low energy
houses” (“Niedrigenergiehauser”) [Fingerling 1996]. In the same period the “passive house”
concept was developed in the framework of a research project and a first prototype was built
[Feist 2003]. In the following years the concept was refined, components needed for passive
houses were introduced in the market and quality assurance concepts have been developed.
Until now, more than 20,000 passive house dwellings have been built in Germany [IPHA].

In contrast, the level of national requirements has made up ground only slowly. The minimum
energy standard of today is roughly corresponding to the level of what was promoted as “low
energy house” in the early 1990s. Nevertheless, the actual energy levels are quite better in
the average — not least because of the national funding scheme of the KfW Bank, which has
already been implemented more than 10 years ago and supports the construction of energy
efficient buildings on different levels.

Nearly zero-energy buildings (NZEBs) have not yet been officially defined, but there are rea-
sons to assume that the best standard currently supported by the KfW banking group may be
an appropriate benchmark.

3.5.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Germany

Since the first thermal regulation became law in 1978, several tightenings and changes of the
legal requirements for new buildings took place. A revision of the German Energy Saving
Ordinance came into force in May 2014. As a next step towards nearly zero-energy build-
ings, it includes a tightening of the requirements for new buildings in 2016.

Minimum requirements for new residential buildings in Germany

The current energy requirements for new buildings have been introduced in the framework of
the energy saving ordinance (“Energieeinsparverordnung”, short EnEV) in 2009. In 2014 a
recast came into force including some methodical revisions but no considerable change of
the requirement level. However, a future 25 % reduction of the primary energy demand has
been fixed for January 2016.

For all new buildings, primary energy requirements are specified by means of a “reference
standard” of building and system components which need to be applied to the geometrical
model of the given / planned new building. Therefore, the energy saving ordinance includes a
complete description of parameters (U-values, supply system type and quality) which is ap-
plied to calculate a building-related primary energy requirement. Of course, other variants are
allowed as well — as far as the primary energy demand is not exceeding that of the reference
standard. As a second requirement maximum values of the heat transfer coefficient by
transmission (related to the thermal envelope area) must be considered.

The improved energy performance level of 2016 is, however, based on the same reference
standard as that of 2009. But then the maximal primary energy demand will be 75 % of that
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of the reference standard (and, in consequence, the reference standard will no longer be one
possible variant of implementation).

In addition to the energy saving ordinance “EnEV”, the “Renewable Energies Heat Act”
(RES) requires a certain share of renewable energy sources to cover the energy need for
heating and for domestic hot water. The exact ratio depends on the chosen energy source;
the given default solutions vary in share from 15 %, e.g., in the case of solar heat, to 50 % in
the case of heat pumps using the heat source ground (see also [Schettler-Kdhler / Kunkel
2012)). If this cannot be fulfilled the maximum primary energy demand, given by the energy
saving ordinance, is reduced by 15 %.*

German calculation method to comply with new building regulations for resi-
dential buildings

In the case of residential buildings two alternative calculation methods can be used:
(1) DIN V 18599:2011 [DIN V 18599]

This standard consists of a complete scheme for the calculation of residential and non-
residential buildings and includes calculation modules for heating, cooling, air-
conditioning and ventilation systems and a primary energy based energy carrier assess-
ment. Multi-zone calculations are possible but only obligatory for non-residential build-
ings.

(2) DIN V 4108-6:2003 + 4701-10:2003 (A1: 2012-07) [DIN V 4108-6 / 4701-10]

These two standards have already been introduced in the context of the energy saving
ordinance 2002 [EnEV 2002] and are designed to calculate energy balances of the heat
need (DIN V 4108-6) and the primary energy demand (DIN V 4701-10) of residential
buildings. The calculation scheme is much less complex than DIN V 18599 and also in-
cludes default values to be used if details of a component are not known. In contrast to
DIN V 18599 it is also possible to make a simplified calculation of the supply system by
use of tabled values for heat generation, storage, distribution and emission. A simple cal-
culation sheet to get an overview of the system efficiency is also part of the standard.

The primary energy factors to be used are the same for both methods (see section
“Assessment of energy carriers in Germany”).

21 Lowering the maximum primary energy demand for buildings without RES has a strange effect: If for example

a new building with a central heating system based on natural gas is built, a variant including a thermal solar
system will consume more non-renewable resources than a building without thermal system. The reason is
that compensation between energy saving measures and solar systems is already included in the standard
EPC calculation. A further consideration by adjusting the primary energy limit leads to double counting of RES
measures.
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Status of NZEB definition for residential buildings in Germany

Nearly Zero-Energy Buildings (NZEBs) are addressed in the Energy Saving Act “Energie-
einsparungsgesetz” from 2013 [EnEG 2013]. In this law a further amendment of the energy
saving ordinance is prescribed before 2019 (with a regulation starting from January 2021).
However, an official definition of the NZEB standard is not included and has also not yet
been published by the German government.

Despite the lack of an official definition, the “KfW-Effizienzhaus 40" seems to be an appropri-
ate benchmark for the definition of the NZEB level for residential buildings in Germany. It has
already been used as a synonym for the future German new built NZEBs in scenario analy-
ses for the German building sector performed on behalf of the Federal Government [IWU
2013a].

In [IWU 2012b] and [BPIE / IWU 2013] it was shown that the current national requirements
(EnEV 2009) are not yet reaching the cost optimal level (see Figure 16) — but this will be at-
tained by the next step, decided for January 2016 (-25 % primary energy demand). So, it is
foreseeable that the global costs will rise when the level of 40 % of the minimum require-
ments (primary energy demand) is targeted (as long as no extreme increases in energy
prices occur).

However, since its introduction in 1976 the Energy Saving Act [ENEG 2013] demands that
requirements of the corresponding ordinance must be economically justifiable (usually inter-
preted: must not impose a rise of global costs for house owners). This regulation (resp. its
current interpretation) appears as a contradiction to the obligation of an NZEB introduction in
the year 2021 (see above). It is currently unclear how these disaccording regulations in the
same law will be overcome.
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WPE (,Wéarmepumpe elektrisch®): electrical heat pump, heat source ground WRG (“Wéarmertickgewinnung”): including ventilation system with heat

HPK (“Holzpelletkessel”): wood pellets boiler recovery

Figure 16: Dependence of the global costs of a single-family (left chart) and a multi-family house (right
chart) from the energy performance level (new buildings / assumption: medium energy price de-
velopment) [BPIE / IWU 2013]
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As already pointed out in the introduction of the “<DE> Germany” chapter the targeted level
of NZEB is not only theoretical but has been implemented in practice for numerous years.
The “KfW-Effizienzhaus 40" has been promoted as one of several levels by the main national
subsidy program of the “KfW Group”, a bank owned by the German government, specialised
in reduced interest loans and public subsidies. In 2012 already 50 % of the newly built resi-
dential dwellings received a funding from KfW and thus had a higher energy performance
than the national minimum requirements. The shares of the three KfW standards are shown
in the table below. Accordingly, about 4 % of the newly constructed residential buildings sup-
posedly correspond to a possible future NZEB level [IWU 2013c].

Table 45: Share of KfW funding levels [IWU 2013c]

Share of funded

new buildings 2012 Estimated share of new

Primary energy demand

Name of the KfwW with respect to national = S buildings 2012
) A ; (100% = all new buildings _ )
funding level minimum requirements funded by the KAW pro- (100 % = all new residen-
(EnEV 2009/2014) Y P tial buildings in Germany)
gramme)
“KfW-Effizienzhaus 70" 70 % 73 % 37 %
“KfW-Effizienzhaus 55” 55 % 19% 10 %
“KfW-Effizienzhaus 40" * 40 % 8% 4%

*) in EPISCOPE it is assumed that the NZEB standard will be comparable to the “KfW-Effizienzhaus 40", see text

The estimated fractions related to all new built residential houses in Germany are a rough
estimate according to the above mentioned approximate 50 % share of the KfW funding
among new buildings. Besides, the numbers might even be larger because not all new build-
ings which are erected according to a KW level are necessarily funded by the KfW.

In addition to these standards the German government has introduced in 2012 the standard
“Effizienzhaus Plus” (“Efficiency House Plus”) which includes on-site electricity production as
an obligatory element. The respective promotion programme requires an “energy surplus”,
meaning that the annual electricity production must exceed the electricity demand for heat-
ing, DHW and household electricity. At present this standard has still an experimental char-
acter, i.e. only a small number buildings is currently funded [BMVI 2014].

Further aspects of the NZEB discussion in Germany can be found in the working paper of the
new German Typology Brochure [IWU 2014a].
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Table 46: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the (assumed) NZEB definition in Germany
Calculation Method New Building Regulations — (part 1)
Country DE Germany Status 04/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
assumed German NZEB Definition

Legislation / Standards

German Energy Saving Ordinance 2014 (EnEV 2014)
German Renewable Energies Heat Act 2011 (EEWéarmeG 2011)
German Energy Saving Act 2013 (EnEG 2013)

calculation standard (2 alternatives):
(1) DIN V 18599:2011
(2) DIN V 4108-6:2003 + 4701-10:2003 (A1:2012-07)

Explanation / Comments

The current level of requirements has been introduced in 2009. In 2016 the primary
energy demand will be reduced by 25 % and the fabric losses by 10 %. Since 2009 it
is mandatory to cover a certain share of the heat demand by renewable energies.

No official German NZEB definition
until now. In EPISCOPE it is assumed
that the NZEB standard will be compa-
rable to the "KfW efficiency house 40"
(60 % below current primary energy
requirements). This level of energy
performance has been part of the
national funding scheme of the Kfw
Bank since 2010.

Energy Services

X Heating x  DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation Lighting

Explanation / Comments
Cooling systems are usually not installed in German residential buildings.

The proof of the “Effizienzhaus 40"
standard is methodically based on the
German calculation procedure for new
buildings.

Appliances and lighting are not consid-
ered in the regular EP requirements,
but in the optional calculation proce-
dure for “Efficiency Houses Plus” (see
text section above this table).

Calculation Procedure

Calculation of energy need for heating
(building)

X Calculation of delivered energy (system)

Calculation period
Month

Year / Month*

Explanation / Comments
*) DIN V 4701-10: "Year" / DIN V 18599: "Month"

No deviations for “Effizienzhaus 40"
proof.

Consideration of Special Technologies
Thermal Systems

X Ventilation system with heat recovery

X Thermal solar system

Other special systems:

Balance period Self-use
On-Site Electricity Production Feed-in Self-use’  todetermine  considered for
self-use H-C-W-HE
X On-site CHP X - -
X On-site PV X Month H-C-W

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments

Photovoltaic is currently included in the balance as far as provisions are taken to use
the produced electricity on-site and the calculated monthly electrical energy demand
is directly covered — no bonus for exported energy foreseen (different approach for
promoting programme “Efficiency House Plus”)

No deviations for “Effizienzhaus 40"
proof.

Calculation procedure for “Efficiency
Houses Plus” (see above) is consider-
ing PV coverage of household electric-
ity (HE), balance is done on a yearly
basis, and feed-in of surplus electricity
is part of the requirement.
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Table 46 (continuation)

Calculation Method New Building Regulations — (part 2)

Country DE Germany Status 04/2014

Special Aspects with regard to the

National Requirements for New Residential Buildings assumed German NZEB Definition

Type of Requ irements (n ew buildi ngs) No dfeviations for “Effizienzhaus 40”
- proof.
AR ) S Primary Requirement type of “Efficiency Houses
. Heattransfer coefficient by X energy  non-renewable Plus” (see above) is different: negative
transmission delivered energy and primary energy
Energy need for heating Carbon dioxide emissions demand.
Delivered energy X Other share of renewables*

Explanation / Comments
* depending on heat supply technology

Delivered energy and — on a voluntary basis - carbon dioxide emissions are included
in EPCs (for information purposes only). Basis for the classification by the recently
introduced labels A, B, C, ... is delivered energy.

Assessment of energy carriers in Germany

The assessment of the energy performance of buildings by use of non-renewable primary
energy factors (related to delivered energy) derived from [GEMIS] has been in use for more
than 15 years in Germany (see e.g. energy certificate procedure in [IWU 1997]). Today the
basis of the primary energy factors given in the German standards is still GEMIS (Global
Emissions Model for integrated Systems), a public domain life-cycle and material flow analy-
sis model and database which is maintained and further developed continuously [GEMIS].

Tabled values of total and non-renewable primary energy factors are published in DIN V
18599-1. However, the German energy saving ordinance (EnEV) prescribes to use values for
electricity deviating from the DIN standard. An overview of the values of DIN / EnEV is given
in Table 47.

On-site photovoltaic systems are considered in the primary energy demand of the EnEV pro-
cedure in the extent that the calculated monthly electrical energy demand for heating, DHW
and auxiliary energy is directly covered. If for a month the electricity production exceeds the
electricity demand this surplus is summed up as exported electricity. A bonus for the ex-
ported fraction of the produced electricity is not foreseen. This principle was also applied
when calculating the exemplary buildings in the next chapter by means of the TABULA
method (however, the TABULA method is not fixed to monthly balance of onsite supply and
demand, since a precalculation can be performed by using arbitrary lengths of compensation
steps).

In the special promoting programme “Efficiency House Plus” a different approach for consid-
ering PV systems is followed. In addition to space heating and DHW also household electric-
ity (HE) can be taken into account. In this case the balance is done on a yearly basis and the
feed-in of surplus electricity into the grid is considered as a bonus in the energy balance. The
requirement is that the primary energy demand must be negative.




mguw <DE> Germany 77

EPISCOPE

M total electricity demand H+W+A M PV electricity production
fraction W covered by PV H fraction H covered by PV
10.000 -
B2.53.PV3 annual electricity demand: 35 kWh/(m?a)
9.000 + annual PV electricity production: 39 kWh/(m?Za)
3.000 - PV: 265 m? (40 Wp per m? ref. area)
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Figure 17: Monthly compensation by the German EnEV calculation method

In Table 47, the values used in the German EnEV calculation procedure are displayed in the
second column. The table also shows the GEMIS values integrated in the TABULA database
as a second set of assessment factors. In case of electricity the values differ due to the fol-
lowing reasons:

» Electricity production by PV systems: PV electricity is considered as one of the energy
carriers. The factors of the column “GEMIS + IWU” are including the energy effort for
production and installation of PV systems in the same way as for the other energy carri-
ers. Values are applicable if electricity from distinct PV systems is considered to supply a
part of the delivered energy demand of a building.

» Electricity production by CHP systems: According to the German EnEV the produced
electricity is considered by a “bonus” in the total primary energy assessment that allo-
cates the complete efficiency gain of CHP to the heat supply system and leaves the effi-
ciency of the electric grid unchanged. The primary energy factor of 2.8 is even higher
than the factor of the average grid due to the approach that the electricity produced by
CHP is considered to replace a special segment of the German power plants with the
mentioned primary energy factors.

For the values on the right side of the table (“GEMIS + IWU") a more balanced approach
is followed partitioning the efficiency gain equally to the electricity and to the heat sector
[Diefenbach 2002] [IWU 2014b] (see also discussion points in the next section).
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Table 47:

Label / type of factor

used for EPC rating

used for building regula-
tions requirements

Label (national language)

Description / type of
weighting factor

Factor is multiplied by
delivered energy based on
the

Reference

Unit

Natural gas
Heating oil
Firewood
Wood pellets
Electricity

PV System: electricity
production

CHP system: electricity
export to the grid

District heating

District heating without
CHP

District heating with 100 %
CHP

Total Primary
Energy Factor

Priméarenergiefaktor
gesamt
nach DIN V 18599-
1:2011-12

non-renewable +
renewable energy
amounts, includes
upstream energy
expenditures
(transportation,
transformation)
beyond national
boundary

net calorific value

[DIN V 18599:2011]

[-]
1.1
1.1
1.2
1.2
2.8

1.0

2.8
1.3

1.3

0.7

Non-Renewable
Primary Energy
Factor

X
X

Priméarenergiefaktor
nicht-erneuerbar
nach DIN V 18599-
1:2011-12

non-renewable
energy amounts,
includes upstream
energy expendi-
tures (transporta-
tion, transforma-
tion) beyond na-
tional boundary

net calorific value

[DIN V 18599:2011]

[-]

1.1

1.1

0.2

0.2
24/18*

0.0

2.8
13

1.3

0.7

German primary energy and greenhouse gas emission factors

Total Primary
Energy Factor
GEMIS + IWU

kumulierter Ener-
gieaufwand ge-
samt
GEMIS

non-renewable +
renewable energy
amounts, includes
upstream energy

expenditures
(transportation,
transformation)
beyond national
boundary

net calorific value

[IWU 2014c] based on
GEMIS version 4.9
+ [IWU 2014b] (CHP)
[-]

1.13
1.16
1.01
1.08

271

1'25 *kk

1.90 **

1.32

Fkkk

*kkk

*) deviation of EnEV 2014 from DIN V 18599, starting from January 2016

**)
2014b]

***)

Non-Renewable
Primary Energy
Factor
GEMIS + IWU

kumulierter Ener-
gieaufwand nicht-
regenerativer
Anteil
GEMIS

non-renewable
energy amounts,
includes upstream
energy expendi-
tures (transporta-
tion, transforma-

tion) beyond

national boundary

net calorific value

[IWU 2014c] based on
GEMIS version 4.9
+ [IWU 2014b] (CHP)
[-]

1.13
1.15
0.01
0.06

2.19

0.23 *k%k

1.90 **

1.08

*kkk

*kkk

£TA

EPISCOPE

Greenhouse
Gas Emissions
(CO2 Equiva-
lent)
GEMIS + IWU

Treibhausgase
(CO2-Aquivalent)

greenhouse gas
emissions ex-

pressed in carbon

dioxide equiva-

lents; reference
period 100 years;
includes upstream
emissions beyond

the national
boundary

net calorific value

[IWU 2014c] based on
GEMIS version 4.9
+ [IWU 2014b] (CHP)
[9/KWh]

239
313
11
18

631

62 *k%k

346 **

Fkkk

Fkkk

*kkk

depending on size of CHP engine, here determined for gas-fuelled CHP engine with 50 kW electrical power, see [IWU

Electricity production PV system: PV electricity is considered as one of the energy carriers. Values are applicable if elec-

tricity from distinct PV systems is considered to supply a part of the delivered energy needed by the building; including
energy effort for production and installation of the PV system; assumption: polycrystalline cells; standard values for other
types: amorphous PV cells: 0.27 (81 g/kWh); monocrystalline PV cells 0.47 (127 g/kwh)

**x%)  not yet determined
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Methodological points for discussion in Germany

There are some methodological points for discussion in Germany, especially in the context of
produced electricity and assessment of renewables:

e PV electricity production:

The general approach of the EnEV regulations is to account for the directly used fraction
of the produced electricity (bonus identical to the avoided electricity supply by the grid)
and to disregard the surplus which is considered as export to the grid.

However, the concept of the “Effizienzhaus Plus” (“Efficiency House Plus”) promoted by
the German government is deducting the total annual energy production from the electric-
ity demand and is setting a surplus (export to the grid) as the criterion for reaching this
standard. Since the main energy production is occurring in summer and the main energy
demand in winter this it appears doubtful if this approach should be generalised for a
NZEB definition.

Moreover, it can be discussed if the sum of the monthly compensations is not still too op-
timistic: If PV is considered as a normal “energy saving technology” it should be able to
cover the instantaneous energy demand (in a similar way as thermal solar systems) —
which would require a consideration of much smaller time steps of compensation than
month.

e Combined Heat and Power (CHP):

According to the DIN/EnEV scheme a primary energy bonus is given for electricity pro-
duced by CHP devices which is derived from the average (or incremental efficiency) of
the national power plant sector. The concept allocates the energy efficiency gain attained
by cogeneration only to the heat production. With this viewpoint the efficiency of the na-
tional electricity power supply sector would not be improved by installation of CHP. A fur-
ther problematic point of the approach is that in some cases it results in Zero or negative
primary energy factors for produced electricity (in the EnEV practice negative values are
simply cut to Zero). This single-sided allocation is currently discussed among German
experts. For the TABULA values a more balanced approach is followed partitioning the
efficiency gain equally to the electricity and to the heat sector ([Diefenbach 2002], [IWU
2014b], the latter paper including a comparison and of the different approaches).

e Assessment of biomass:

The standard assessment in Germany is the non-renewable primary energy. In conse-
guence the use of biomass only contributes to a small extent to the overall energy de-
mand and is in competition to energy saving technologies as insulation or heat recovery.
On the other hand biomass is — although renewable — also a very limited resource. In the
buildings regulations this is accounted for by a supplemental requirement on the energy
guality of the fabric. But the rating of the building by use of non-renewable energy (basis
for KfW funding) is not reflecting this point. One suggestion to deal with this question is to
use the primary energy factors based on non-renewable energy only up to certain
amount of floor area related delivered energy demand (e.g. 30 kWh/(m2a) and to apply
the total primary energy factors for the exceeding values [Diefenbach 2002]. Another op-
tion would be to set requirements to both — to the non-renewable and to the total primary
energy demand [Zirngibl 2014].

e Usage of energy performance calculations for energy-efficient operation of the building:

A further topic is if and how the energy demand determined by building regulations calcu-
lation can be compared with actual measured consumptions during the usage phase. Ex-
periences from pilot projects show that the more complex the technologies for supply of
energy efficient buildings are the more difficult it seems to be to achieve a function as de-
sired and thus to attain the targeted consumption values and indoor conditions. So the
guestion arises if the building’s energy balance calculation could be used during the us-
age of the building to verify adequate operation.



80 New Buildings in National Residential Building Typologies - L
J 3 Atk J EPISCOPE

3.5.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the German Residential Building Typology

A first version of the national residential building typology was developed in 1990 on the ba-
sis of energy saving audit reports and was applied during scenario analyses to determine the
energy saving potentials of the German building stock [IWU 1990]. The German building ty-
pology was regularly updated according to new developments. Also a number of regional
building typologies have been developed during the past two decades for German cities or
provinces (for more details see [IWU 2012a]). Apart from scenario analyses and energy ad-
vice brochures, the regional and national building typologies are also used by a number of
software applications as a set of example buildings.

During the TABULA project the differentiated national version of the classification scheme
("building type matrix”) was transformed into the common TABULA concept [IWU 2011]. The
datasets of existing buildings were adjusted and transferred to the TABULA data structure
[IWU 2012a].

Classification scheme for the German residential building stock (“Building
Type Matrix”)

During the IEE Project EPISCOPE the building type matrix was extended towards new build-
ings, reflecting the current legal requirements (EnEV 2009/2014). Figure 18shows the re-
spective matrix. Three further examples buildings have been identified which are now used
for showcase calculations reflecting possible practical implementations of new buildings ac-
cording to the national minimum requirements and future NZEB standards (Table 48).
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Mational
(nicht regional
sperifiziert)

Mational
(nicht regional
sperifiziert)

Mational
(nicht regional
spezifiziert)

Figure 18: Classification scheme (“Building Type Matrix”) of the German
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[IWU 2014a], now extended towards new buildings

DE.N.AB.06.Gen

residential building typology
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Table 48: Exemplary new buildings representing the latest construction year classes (2010 ... 2015;

2016 ...)
Building Size Class SFH TH MFH AB
Smg};{l;F:gmﬂy Terraced House  Multi-Family House  Apartment Block
Picture
DE.N.SFH.11.Gen E.N.TH.ll.Gen DE..F..Gen
Number of dwellings 1 1 17
Number of full storeys 2 2 4
(conditioned)
Number of directly attached 0 1 0

neighbour buildings

National reference area
(Gebaudenutzflache Ay nach EnEV/ mz2 265 239 1458
synthetical quantity)

TABULA reference area
(conditioned floor area, internal di- m?2 187 196 1305
mensions)

Building example: variants meeting three energy performance levels for new
buildings

In the following the exemplary multi-family house is demonstrated in more detail. Compara-
ble information for the other buildings can be found in the updated national typology brochure
[IWU 2014al].

Table 49 shows the building features for different model cases. The three energy perform-
ance levels predetermined by the TABULA concept are specified as follows:

Energy Performance levels

4. “Minimum Requirements” (“Mindestanforderung EnEV 2009 / 2014”)
Combination of building and supply system that exactly complies with the current mini-
mum requirements (EnEV 2009 / 2014%)

5. “Improved Standard” (“KfW Effizienzhaus 70”)
Level of “KfW-Effizienzhaus 70", the most moderate of the three standards funded by the
national grant programme; new requirements EnEV 2016 will almost attain this energy
performance level;

“Ambitious Standard / NZEB” (“Niedrigstenergiehaus (KfW Effizienzhaus 40)”)

Level of “KfW-Effizienzhaus 40", the most ambitious of the three standards funded by the
national grant programme. In our examples this is attained by U-values of typical passive
houses and a heat supply system with an utmost fraction of renewables.

22 The level of requirements has in principle not been altered by EnEV 2014.
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Three basic types of heat supply systems have been defined:

“Natural Gas"“ (Variants 01, 02, 03):

Variant 01 is predefined by the reference features of the energy saving ordinance: The
U-values as well as the description of the heating system (condensing boiler + thermal
solar system for DHW + exhaust ventilation system) have been directly taken from the
regulation (exception: natural gas instead of oil).

Variant 02 consists of the same system but the U-values are considerably lower (heat
transfer coefficient by transmission about 45 % lower than Variant 01).

For Variant 03 U-values that are typical for passive houses have been defined. For the
system a CHP plant and a ventilation system with heat recovery is needed to fulfil the re-
guirements.

“Biomass*” (Variants 11, 12, 13):

Because of the much lower non-renewable primary energy factor of biomass the U-
values of Variant 11 can be higher than in the case of “Natural Gas” (Variant 01). The
maximum U-values (second requirement) set by the energy saving ordinance are
reached here.

The U-values of Variant 12 are about 30 % lower than of Variant 11, the system remains
the same.

For Variant 13 passive house U-values are defined. The heat supply is provided by a
ventilation system with heat recovery and a Bio-Methan CHP plant. In addition a PV sys-
tem is installed. This variant corresponds to the actual realisation of this building (see
[IWU 2013b]).

“Electricity” (Variants 21, 22, 23):

The supply system consists in all variants of an electrical heat pump, in case of variant 21
with heat source external air, in both other cases (Variant 22 and 23) with heat source
ground. Variant 23 is furthermore equipped with a ventilation system with heat recovery
and a PV system. To implement the first supply system variant the fabric has to be a bit
more efficient than the reference building. The U-values of the other two variants corre-
spond to those of the supply system type “Biomass”.
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Table 49: Exemplary multi-family house (MFH) — definition of variants
-
»hatural gas*“ »biomass* »€electricity”
DE.N.MFH.11.Gen gee, 00
1
Variant N° 001 002 003 011 012 013*** 021 022 023
Minimum e Ambitious | Minimum TS Ambitious | Minimum e Ambitious
Variation type Require- Stgndard Standard / | Require- Stgndard Standard / | Require- Stgndard Standard /
ment NZEB ment NZEB ment NZEB
Niedrigst- Niedrigst- Niedrigst-
energie- energie- energie-
Kfw KfwW Kfw
EnEV L haus (KfwW EnEV L haus (Kfw EnEV L haus (Kfw
Energy Performance Level [Easaiin ﬁg'uzée';zo Effien- | 2009/2014 Eglff% Effien- | 2009/2014 ﬁg'uzée';zo Effien-
zienzhaus zienzhaus zienzhaus
40) 40) 29
U-values
Roof Wi/(m?K) 0.20 0.10 0.08 0.25 0.15 0.08 0.20 0.15 0.08
Wall W/(m2K) 0.28 0.14 0.12 0.33 0.18 0.12 0.24 0.18 0.12
Window Wi(m2K) 1.30 0.70 0.70 1.30 1.10 0.70 1.30 1.10 0.70
Door Wi/(m?K) 1.80 0.80 0.80 1.80 1.30 0.80 1.80 1.30 0.80
Floor Wi/(m?K) 0.35 0.18 0.12 0.50 0.25 0.12 0.35 0.25 0.12
Thermal bridging
?vldﬁg::rgﬁ\r);_ W/(m2K) 0.05* 0.05* 0.01** 0.05* 0.05* 0.01** 0.05* 0.05* 0.01**
lope)
Heat Supply System
Bio-
Heat generator condensing boiler wood pellets boiler  Methan electrical heat pump
CHP
ext. air
I buft
Specification / +CHP ;O:Jageef soil soil
supplemental system > s
heating rod
Thermal solar system DHW DHW DHW - - DHW - - -

Distribution system

Maximum temperature

located completely
inside of thermal envelope

located completely
inside of thermal envelope

located completely
inside of thermal envelope

B - 55°C 55°C 55°C 55°C 55°C 55°C 55°C 55°C 35°C
heating distribution
DHW circulation pump installed installed installed | installed installed installed | installed installed installed
Ventilation system exhgust exhgust heat exhgust exhgust heat exhgust exhgust heat
air air recovery air air recovery air air recovery
Further system - - - - - PV - - PV

*) Default value of German calculation procedure, if certain conditions are kept

**)

lope area

***) actual implementation of this building, see documentation in [IWU 2013b]

status: 10-10-2014

Calculated effect of actual thermal bridges according to design drawings, transformed as a supplement on the total enve-
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In the new version of the German “Building Typology Brochure” [IWU 2014a] the three vari-
ants of the new buildings are displayed on a double page for each supply system type. As an
example, a “Building Type Display Sheet” for one supply system type is shown in Figure 19.
Starting point for the development were the sheets developed for existing buildings and
showcasing possible refurbishment measures [IWU 2014a]. The following changes have
been implemented to adapt to the context of new buildings / NZEBs:

e The system definition includes a special row for displaying features of ventilation systems
(including values for fan electricity demand and heat gain from the heat recovery).
e Electricity production by PV and CHP is now included in the system definition.

e Also the charts representing delivered energy, primary energy and energy costs have
been revised to enable a display of the electricity production.

MFH_K  "men nStrom" | 2010 ... 2015 DE N.MFH.11.Gen DEN.MFH.11.Gen 2010... 2015 | HOEEET wgtrom® MFH K
N Gebaudehiille i izung
(TABULA Code) & wimeveriusto Neito- Kennwarts bazagen aut behaizie Wohnflache.
H Wiker Heawirmebedar Endansrgs Verbrauchskosten Primarenegis
> Lond DE Deutschland . 6 o100 o [
oua| i ) ne (i}
S B h‘
ey
» GroBenklasse MFH Mehrfamilienhaus ("MFH") -10%
o

> Baualtersklasse 11 [K] 20102015

» Zusatz-Kategorie  Gen Grund-Typ

beheizle Wohnilache 1218 me
Anzahl Valigeschosse 4 [P y,
Anzahl Wah 7
e ormneen 7 WUy v - ubas [+ 5005
2 KfW-Effizienzhaus 70 3 Niedrigstenergiehaus (KfW-Effizienzhaus 40)
Konstruktion Beisplelnatte Austinrung Coa U-Wert Beispielhatte Austihrung e ]
Dach f oberste
Geschossdecke 2em | 0,15 s i dwem | 0,08
Wiy WiTeK)
Autenwand
m | 024 smem | 0,12
Witmte) WimeK)
Fenster
1,30 0,70
Wim) WATeK)
Fubboden
oem | 035 saem | 0,12
Wilmt) wimK)
und W e Do S
bereitgestellie Nutzwérme: 938 518

=Wy

Endenergie-Bezug fir
Wirmeerzeugung

1155
38, 00 48,1
12 19 14 s

e “d
Gams, s

Endenergle

Priméronerglobecart r Holzung
e amavmtarsEraera e

Figure 19: “Building Display Sheet” of the exemplary MFH <DE> (further examples in [IWU 2014a])
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In Table 50 results of the national EnEV calculation method are displayed. The delivered and
primary energy results do not include the PV system since the method has not yet been im-
plemented in the respective software.

Table 50: Exemplary MFH — Results of the energy balance calculation; Procedure: EnEV 2009 / 2014
DIN V 4108-6 + DIN V 4701-10

Label of the variant

triplet “natural gas” "biomass" "electricity"
Variant N° 001 002 003 011 012 013 021 022 023
L Minim_um Improved Ambitious Minim_um Improved Ambitious Minim_um Improved Ambitious
Variation type R?;qélrl]rte- Standard SI?\andEaéd/ R?]?;r:;e_ Standard Stilr;anédl R?]?;r:;e_ Standard Stilr;anédl
Niedrigst- Niedrigst- Niedrigst-
Energy performance EnEV KfW energiehaus EnEV KfW energiehaus EnEV KfW energiehaus
| | 2009/2014 Effizienz- (KW 2009/2014 Effizienz- (KfwW 2009/2014 Effizienz- (KfwW
eve haus 70  Effienzienz- haus 70  Effiezienz- haus 70 Effizienz-
haus 40) haus 40) haus 40)
Method EnEV 2009/ DIN V 4108-6 + DIN V 4701-10*
National reference area** m?2 1458.4 1458.4 1458.4 | 1458.4 1458.4 1458.4 | 1458.4 1458.4 1458.4

Thermal transfer coeffi-
cient by transmission. W/(m2K) 0.453 0.255 0.197 0.500 0.348 0.197 0.431 0.348 0.197
related to envelope area

Relation to require-

P 91 % 51 % 39% | 100% 70% 39 % 86 % 70 % 39 %

Relation to reference
standard (criteria for 100 % 56 % 43 % 110 % 77 % 43 % 95 % 77 % 43 %
KfW funding)

Gross energy need for

heating™* kwh/(m2a) | 51.0 31.8 29.4 55.7 40.6 29.4 48.8 40.6 29.4

Delivered energy

Fossil fuels kWh/(m2a) | 59.7 41.3 7.6 0 0 0 0 0
Renewable fuels kWh/(m?a) 0 0 0 100.9 80.4 19.7 0 0
Electricity kWh/(m?a) 0 0 12.4 0 0 0 25.8 16.0 7.6
Auxiliary energy kWh/(m?a) 2.0 1.9 3.1 3.4 3.4 3.1 1.8 2.8 4.1
Primary energy demand kWh/(m2a)| 71.0 50.5 25.1 29.1 25.0 8.0 71.6 48.9  30.6****
Relation to fequire- 98% 70% 35% | 40% 34% 11% | 99% 68% (2%
KIW funding level: : 70 40 - 70 40 - 70 (55
Effizienzhaus ...
*) Calculated by use of EnEV-XL 5.0 (MS Excel workbook), PV system not included status: 10-10-2014

**)  “Gebaudenutzflache Ay hach EnEV” (synthetical quantity)
***)  Heat recovery by ventilation systems not considered

*+%)  Effect of PV system not included in the used calculation software. By assuming 20.6 kWh/(m2a) PV electricity production
about 8.2 kWh/(m?2a) of the building’s electricity demand can be directly covered (“self-use”). The primary energy demand
is then reduced from 30.6 to to 10.9 kWh/(m2a). This primary energy demand would be complying with the “Kfw Ef-
fizienzhaus 40" funding level.

TABULA calculation results for all exemplary buildings

Table 51 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for all three exemplary buildings.

In January 2016 a tightening of requirements will come into force. The level of energy de-
mand which will be achieved by the recast is displayed in Table 52 (NZEB definition is identi-
cal, for more details see [IWU 2014a]).
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Table 51: Exemplary new buildings construction year class 2010 ... 2015
— Results of the TABULA calculation procedure (standard boundary conditions)
o ° = co o VN rs o s T 0o e
c z o € X cfL S8 LPSFcPFS3FcfFcPS TP FOQFsPFOP Q8
5 - c3 2E JEQE SEQE|JEQE|[RE JESEQE FE DESE £E
= 3 - o=l S = o= ol o= ==l = (VoS N E R BN e i S E = o= RS =
S > g £3 o€ 3 5 IS JE 21 g_c 2S£ ESSE L 23S EI_c 2=
o g o 222922 92|32 22 32 2 52 A2 52 J2
) g 1) I o o = [) 5 g ) 0 <
o = o S T 3T B | o, _l o
I—I = tl C‘I S | o c—l o) c)'l
< g = g Z ©
>I =
o
01 '\R"'em;‘e“:nem 104 8 O 8 80|10 22(98 0 O O 9 0 0 O
02 'S":g’r’]g‘gfg 088 70 23 48 44|10 20|58 0 0O O 10 O 0 O
SEH 03 Ambiious . |047 44 21 23 2010 20(3 0 0 0 10 0 0 O
1L R et 109 89 0 8 8|10 22|0 0 o0 151 9 0 0 0
12 'S“:gr’]g‘gjg 088 70 0 70 70|10 20| 0 0 O 128 8 O 0 O
13 Ambous o o047 44 21 23 20|10 200 0 0 40 10 0O 0 0
penseinGen 21 peont /096 81 O 81 84|10 2(0 0 0O 0 60 O 0 0
22 'S“g’r:g‘;fg 088 70 0 70 70|10 20/ 0 0 O O 34 0 0 O
23 AmbMous o 1047 44 22 22 2|10 200 0 0 0 22 0 0 -28
01 g‘em;‘e”jnem 069 72 0 72 67|10 22/8 0 0 O 9 0 0 O
02 'S”t‘gr:g‘;fg 059 59 24 35 32|10 2045 0 O O 10 0 O O
TH 03 Ambious 5 ]032 38 21 17 1410 20(2 0 0 0 10 0 0 0
11 '\R’”e’m;‘e“:nem 086 82 0 8 77|10 2|0 0 0 141 9 0 0 O
12 'S":g’r’]g‘gfg 059 59 0 59 59|10 20| 0 0 O 113 8 O 0 O
13 fAmbious 1032 38 21 17 14|10 2|0 0 0 32 10 0 0 0
pEnmHiLGen 21 poiR o |062 68 O 68 71|10 22(0 0 0O 0 5 0 0 0
22 'S":g’r’]g‘gfg 057 58 0 58 58|10 20/ 0 0 O O 31 0O 0 O
23 Ambiious 1032 38 22 16 16|10 2|0 0 0 0 20 0 0 -9
o1 Mmmum . |074 75 0 75 72|15 292 0 0 0 4 0 0 O
Improved
02 Standard 042 46 0 46 43|15 22|61 0O O O 4 0 0 O
MFEH 03 ’gt“;gg':r‘:f/ NzEg | 034 36 21 15 14|15 22|29 0 0O O 6 0 0 5
11 g‘em;‘e”jnem 081 80 0 8 77|15 22| 0 0 O 126 4 O 0 O
Improved
12 eVl 057 57 0 57 54|15 22| 0 O O 9 4 0 0 O
Ambitious
; 13 Standard / NZEB 034 36 21 15 14|15 22| 0 0 O 34 6 0 0 -31
DEN.MFH.1L.Gen 21 gg;mgem 070 72 0 72 71|15 22| 0 0O O 0 49 0 0 O
Improved
22 Standard 057 57 0 57 54|15 22| 0 O O O 27 0O 0 O
23 Ambitious 034 3 21 15 13|15 22| 0 O O O 17 O O -23

Standard / NZEB

Explanation of Quantities (TABULA Datafields)

h_Transmission

_h_nd
q_ve_rec_h_usable
q_h_nd_net
q_g_h_out

q_w_nd

q_g_w_out
q_del_sum_gas, ..._oil,
..._coal, ... _bio, ..., _el,
... _dh, ... _other, ..._el
q_exp_sum_el

Wi(m2K)
kWh/(m?a)

kWh/(m?a)

kWh/(m?2a)

sum produced electricity (negative value)

sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

status: 10-10-2014

floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
energy need for heating
usable contribution of ventilation heat recovery
net energy need for heating (q_h_nd - q_ve_rec_h_usable)
generated heat heating system (net energy need + storage losses + distribution losses)
net energy need domestic hot water
generated heat dhw (net energy need + storage losses + distribution losses)
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Table 52: Exemplary new buildings construction year class “from 2016”
— Results of the TABULA calculation procedure (standard boundary conditions)
o o O = co o VMoo a0 T e s
c z o ¢ 0 cSF=F P SEcPSF|csFcF TSP =FOFcF O 908
5 - c3 2E JEQE SEQE|JEQE|/OE JESEQE FE DESE £E
= 3 - He SE S o =S EE dE|dJsES IS S ESES g2 5
S > £ £3 o€ 3 5 IS JE 21 g_c 2S£ ESLESE L 3 EI_c 2=
@ g @ 222 2272 92(R2 02 32 22 52 N2 52 42
[ © [3) o =3 = % I3 5 (@) B, %
o — (] ) S | o _
. o RN | o g 3 4
= g o o ° ©
| o
o
01 '\R"gm‘e“:nem 076 72 0 72 68|10 20|8 0 0 0 8 0 0 O
02 ggr:g\;g 073 63 23 40 37|10 20|5 0 O O 10 O 0 O
SEH 03 Ambious 5 [047 44 21 23 2010 20(31 0 0 0 10 0 0 O
11 '\R"gm‘e“:nem 104 8 0 8 85|10 20| 0 0 0 149 8 0 0 O
f e 12 'S”t‘gr’]g‘éfg 073 63 0 63 63|10 20/ 0 O O 119 8 0O 0 O
- Ambitious
LLush 1 Standra nzeB 047 44 21 23 20|10 20| 0 0 0 40 10 0 0 O
DEN.SFH.12.Gen 21 gg;m:jenrqnent 1.04 8 0 88 87 |10 20| O 0 0 0 39 O 0 0
22 'S”t‘gr’]g‘éfg 073 63 0 63 63|10 20/ 0 0 0O O 32 0 0 O
23 AmbMous o 1047 44 22 22 2|10 200 0 0 0 22 0 0 -28
01 '\R"gm‘e“:nem 049 61 0 61 57|10 20|70 0 0o 0 8 0 0 O
02 ggr:g\;g 049 54 24 30 27|10 20{3 0 0 O 10 O 0 O
™ 03 Ambious @ 5[032 38 21 17 1410 20(2 0 0 0 10 0 0 0
11 '\R"gmr”e”:nem 060 73 0 73 72|10 20| 0 0 0 1381 8 0 0 O
12 ggr:g\;g 049 54 0 54 53|10 20| 0 0 O 105 8 O 0 O
Wfl o 13 AmbMous 1032 38 21 17 14|10 2|0 0 0 32 10 0 0 0
DEN.TH12Gen 2 ggggq;*e'pnem 069 74 0 74 73|10 20/ 0 0 0 0 35 0 0 0
22 ggr:g\;g 049 54 0 54 53|10 20/ 0 0 O O 29 O 0 O
23 Ambious 1032 38 22 16 16|10 2|0 0 0 0 20 0 0 -19
01 ggmg&em 070 74 29 45 43|15 22|61 0 0O O 6 O 0 O
02 'S”t‘gr’]g‘éfg 048 50 24 27 24|15 22|41 0 0O O 6 0 O O
MEH 03 Abous ses |034 36 21 15 14|15 2229 0 0 O 6 0 0 5
11 g‘emye";m 074 75 0 75 72|15 22| 0 0 0 119 4 0 0 0
- 12 'S";gn'gvafg 052 54 0 5 50|15 2|0 0 0 92 4 0 0 0
Aai 13 fmbious 1034 36 21 15 14|15 2|0 0O 0 34 6 0 0 -31
DE.N.MFH.12.Gen 21 '\Rﬂjerg$:jerrnent 074 77 0 77 73|15 22| 0 0 0 0 33 O 0 0
22 ggr:g\;g 052 54 0 54 50|15 22| 0 0O O O 26 0O 0 O
23 Ambitious 034 3 21 15 13|15 2|0 0 0O O 17 0 0 -23

Standard / NZEB

Explanation of Quantities (TABULA Datafields)

h_Transmission

_h_nd
q_ve_rec_h_usable
q_h_nd_net
q_g_h_out

q_w_nd

q_g_w_out
q_del_sum_gas, ..._oil,
..._coal, ... _bio, ..., _el,
... _dh, ... _other, ..._el
q_exp_sum_el

Wi(m2K)
kWh/(m?a)

kWh/(m?a)

kWh/(m?a)

sum produced electricity (negative value)

sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

status: 10-10-2014

floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
energy need for heating
usable contribution of ventilation heat recovery
net energy need for heating (q_h_nd - q_ve_rec_h_usable)
generated heat heating system (net energy need + storage losses + distribution losses)
net energy need domestic hot water
generated heat dhw (net energy need + storage losses + distribution losses)
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3.5.3 Sources / References Germany

Table 53:

Reference
shortcut

[BMVI 2014]

[BPIE / IWU 2013]

[Diefenbach 2002]

[DIN V 18599]

[DIN V 4108-6 /
4701-10]

[EnEG 2013]

[Feist 2003]

[Feist 2007]

[Fingerling 1996]

[GEMIS]

[iPHA]

[IWU 1990]

Sources / References Germany

Concrete reference (in respective language)

Bundesministerium fir Verkehr und digitale Infra-
struktur (BMVI) (Hrsg.): Modellprojekte im Effizi-
enzhaus Plus Standard. Berlin, 2014,
http://www.bmvi.de/DE/EffizienzhausPlus/Foerder
programm/effizienzhaus-plus-
foerderprogramm_node.html

Enseling, Andreas; Loga, Tobias: Implementing
the cost-optimal methodology in EU countries -
Case Study Germany; editor: BPIE, Brussels /
Belgium 2013

Diefenbach, Nikolaus: Bewertung der Warmeer-
zeugung in KWK-Anlagen und Biomasse-
Heizsystemen, Institut Wohnen und Umwelt,
Darmstadt 2002

Deutsches Institut fir Normung (DIN): DIN V
18599 — ,Energetische Bewertung von Gebau-
den“; 2011-12

Deutsches Institut fur Normung (DIN): DIN V 4108-
6 — ,Berechnung des Jahresheizwéarme- und des
Jahresheizenergiebedarfs*; 2003-06, geéndert
durch Berichtigung 1 2004-03.

Energieeinsparungsgesetz (EnEG) in der Fassung
der Bekanntmachung vom 1. September 2005
(BGBI. | S. 2684), das zuletzt durch Artikel 1 des
Gesetzes vom 4. Juli 2013 (BGBI. | S. 2197)
geandert worden ist http://www.gesetze-im-
internet.de/bundesrecht/eneg/gesamt.pdf

Feist, Wolfgang: Das Passivhaus: Die Optimierung
energiebewusster Bauweisen. VDE Verlag (Ger-
many), 2003

Feist, Wolfgang: Passive House Standard — A
Proven Energy Saver; Passive House Institute,
Darmstadt / Germany 2007; webatrticle at:
http://www.passivhaustagung.de/Passive House
E/

Passivehouse _measured _consumption.html

Fingerling, Anne: Eine Geschichte der Niedrig-
energiehauser bis zum Passivhaus; IWU, Dar-
mstadt 1996
http://www.iwu.de/fileadmin/user_upload/dateien/e
nergie/neh ph/IWU 1996 Fingerling_Eine-
Geschichte-der-Niedigenergiehaeuser-bis-zum-
Passivhaus.pdf

IINAS - International Institute for Sustainability
Analysis and Strategy (ed.): GEMIS - Global
Emissions Model for integrated Systems:
http://www.iinas.org/gemis.html

for publications see:

http://www.iinas.org/gemis-docs-en.html

JInternational Passive House Association (iPHA)";
information at the homepage:
http://www.passivehouse-
international.org/index.php?page_id=79

Ebel, Witta; Eicke, Werner; Feist, Wolfgang; Hil-
debrandt, Olaf; Hilpert, Hans-Peter; Klien, Jobst;
Kréning, Wolfgang; Schmidt, Hemlut.; Siepe,
Benedikt; Wullkopf, Uwe.: Energiesparpotential im
Gebéaudebestand; IWU, Darmstadt 1990

<DE> Germany 89

Short description (in English)

Description oft he funding programme and building
performance level ,Effizienzhaus Plus*

Exemplary analyses of the total costs of new
buildings in dependence of the energy perform-
ance level

Discussion of an alternative approach for assess-
ing the non-renewable primary energy demand of
buildings, supplied by CHP and biomass systems
in Germany

German standard; scheme for calculation of the
energy need for heating; basis for EPC calculation
(non-residential and residential buildings)

German standard; scheme for calculation of the
energy need for heating; basis for EPC calculation
(residential buildings)

German Energy Saving Act

Overview of passive house principles, experiences
from the first demonstration buildings

Overview of measured consumption values in
terraced housing estates in Germany, constructed
according to the passive house concept

History of the development of low energy buildings
in Germany towards passive houses

GEMIS (Global Emissions Model for integrated
Systems), a public domain life-cycle and material
flow analysis model and database

Current overview of the status of passive house
spread in Germany and other countries, in English
language

Model of the German residential building stock;
energy saving potentials; scenario calculations;


http://www.bmvi.de/DE/EffizienzhausPlus/Foerderprogramm/effizienzhaus-plus-foerderprogramm_node.html
http://www.bmvi.de/DE/EffizienzhausPlus/Foerderprogramm/effizienzhaus-plus-foerderprogramm_node.html
http://www.bmvi.de/DE/EffizienzhausPlus/Foerderprogramm/effizienzhaus-plus-foerderprogramm_node.html
http://www.gesetze-im-internet.de/bundesrecht/eneg/gesamt.pdf
http://www.gesetze-im-internet.de/bundesrecht/eneg/gesamt.pdf
http://www.passivhaustagung.de/Passive_House_E/Passivehouse_measured_consumption.html
http://www.passivhaustagung.de/Passive_House_E/Passivehouse_measured_consumption.html
http://www.passivhaustagung.de/Passive_House_E/Passivehouse_measured_consumption.html
http://www.iwu.de/fileadmin/user_upload/dateien/energie/neh_ph/IWU_1996_Fingerling_Eine-Geschichte-der-Niedigenergiehaeuser-bis-zum-Passivhaus.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/neh_ph/IWU_1996_Fingerling_Eine-Geschichte-der-Niedigenergiehaeuser-bis-zum-Passivhaus.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/neh_ph/IWU_1996_Fingerling_Eine-Geschichte-der-Niedigenergiehaeuser-bis-zum-Passivhaus.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/neh_ph/IWU_1996_Fingerling_Eine-Geschichte-der-Niedigenergiehaeuser-bis-zum-Passivhaus.pdf
http://www.iinas.org/gemis.html
http://www.iinas.org/gemis-docs-en.html
http://www.passivehouse-international.org/index.php?page_id=79
http://www.passivehouse-international.org/index.php?page_id=79

90 New Buildings in National Residential Building Typologies mgum

Reference
shortcut

[IWU 1997]

[IWU 2003]

[IWU 2011]

[IWU 2013a]

[IWU 2013b]

[IWU 2013c]

[IWU 2012a]

[IWU 2012b]

[IWU 20144]

[IWU 2014b]

Concrete reference (in respective language)

Loga, Tobias; Imkeller-Benjes, Ulrich: Energie-Paf}
Heizung/Warmwasser. Energetische Qualitat von
Baukoérper und Heizungssystem; IWU, Darmstadt
1997

Institut Wohnen und Umwelt (Hrsg.): Deutsche
Gebéaudetypologie — Systematik und Datensétze;
IWU, Darmstadt 2003
http://www.iwu.de/fileadmin/user_upload/dateien/e
nergie/klima_altbau/Gebaeudetypologie Deutschl
and.pdf

Loga, Tobias; Diefenbach, Nikolaus; Born, Rolf:
Deutsche Gebaudetypologie. Beispielhafte Maf3-
nahmen zur Verbesserung der Energieeffizienz
von typischen Wohngebauden; Institut Wohnen
und Umwelt (IWU), Darmstadt 2011
http://www.building-
typology.eu/downloads/public/docs/brochure/DE_T
ABULA TypologyBrochure IWU.pdf

Diefenbach, Nikolaus; v. Malottki, Christian; Ense-
ling, Andreas; Loga, Tobias; Cischinsky, Holger;
Stein, Britta; Horner, Michael; Grafe, Michael:
MaRnahmen zur Umsetzung der Ziele des Ener-
giekonzepts im Gebaudebereich - Zielerrei-
chungsszenario. Studie im Auftrag des Bundesmi-
nisterium fir Verkehr, Bau und Stadtentwicklung
(BMVBS): BMVBS-Online-Publikation 03/2013.

Schaede, Margrit; GroRklos, Marc: Passivhauser
mit Energiegewinn — Begleitung des Projektes
Cordierstral3e 2-6 in Frankfurt am Main; IWU,
Darmstadt/Germany 2013

Diefenbach, Nikolaus; Stein, Britta; Loga, Tobias;
Rodenfels, Markus (IWU); Gabriel, Jirgen; Fette,
Max (Fraunhofer IFAM): Gutachten Monitoring der
KfwW-Programme ,Energieeffizient Sanieren* und
.Energieeffizient Bauen“ 2012; im Auftrag der
KfW-Bankengruppe; Institut Wohnen und Umwelt,
Darmstadt / Germany 2013
http://www.iwu.de/fileadmin/user_upload/

datei-

en/energie/KIW_Monitoringbericht fuer 2012.pdf

Loga, Tobias; Diefenbach, Nikolaus; Stein, Britta;
Born, Rolf: TABULA - Scientific Report Germany.
Further Development of the National Residential
Building Typology; IWU - Institut Wohnen und
Umwelt; Darmstadt / Germany; October 2012
http://www.building-

typol-
ogy.eu/downloads/public/docs/scientific/DE_TABU
LA ScientificReport IWU.pdf

Enseling, Andreas; Diefenbach, Nikolaus; Hinz,
Eberhard; Loga, Tobias: Evaluierung und Fortent-
wicklung der EnEV 2009: Untersuchung zu 6ko-
nomischen Rahmenbedingungen im Wohnungs-
bau. Studie im Auftrag des Bundesinstituts fur
Bau-, Stadt- und Raumforschung (BBSR) im
Bundesamt fir Bauwesen und Raumordnung
(BBR); BMVBS (Hrsg.), Berlin 2012

Loga, Tobias; Stein, Britta; Diefenbach, Nikolaus;
Born, Rolf: Deutsche Geb&audetypologie. Beispiel-
hafte Mal3nahmen zur Verbesserung der Effizienz
von typischen Wohngeb&uden; second edition,
IWU, Darmstadt / Germany, draft version October
2014, previously unreleased

Hoérner, Michael: Vorschlag zur Neuregelung der
Brennstoff-Allokation bei der Kraft-Wéarme-
Kopplung; IWU, Darmstadt / Germany 2014,
previously unreleased

EPISCOPE

Short description (in English)

Procedure for the calculation of the primary energy
demand of buildings

Publication of Datasets of exemplary buildings
from the German Residential Buildings Typology

National typology brochure Germany, developed
during the IEE Project TABULA

Calculation of scenarios for the German Building
Stock

Realisation of an apartment building as “passive
house with energy gain”, description of the optimi-
sation of construction and supply system details;
discussion of the energy balance calculation

Evaluation of the national grant programme of the
KfW Bank for the year 2012; a short English de-
scription of the funding scheme can be found at:
https://www.kfw.de/Download-

Cen-
ter/Konzernthemen/Nachhaltigkeit/englisch/Sustai
nability-Report-2012-1.pdf

Description of the revision and further develop-
ment of the national residential building typology
Germany

Analysis of the economic conditions for new build-
ings and refurbishments in dependence of the
energy performance level; evaluation of the re-
quirements of the German energy saving ordi-
nance 2009 and of the consequences of a possi-
ble tightening

German typology brochure, second edition 2014

Proposal for a new concept of fuel allocation for
combined heat and power (CHP) plants


http://www.iwu.de/fileadmin/user_upload/dateien/energie/klima_altbau/Gebaeudetypologie_Deutschland.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/klima_altbau/Gebaeudetypologie_Deutschland.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/klima_altbau/Gebaeudetypologie_Deutschland.pdf
http://www.building-typology.eu/downloads/public/docs/brochure/DE_TABULA_TypologyBrochure_IWU.pdf
http://www.building-typology.eu/downloads/public/docs/brochure/DE_TABULA_TypologyBrochure_IWU.pdf
http://www.building-typology.eu/downloads/public/docs/brochure/DE_TABULA_TypologyBrochure_IWU.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/KfW_Monitoringbericht_fuer_2012.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/KfW_Monitoringbericht_fuer_2012.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/KfW_Monitoringbericht_fuer_2012.pdf
https://www.kfw.de/Download-Center/Konzernthemen/Nachhaltigkeit/englisch/Sustainability-Report-2012-1.pdf
https://www.kfw.de/Download-Center/Konzernthemen/Nachhaltigkeit/englisch/Sustainability-Report-2012-1.pdf
https://www.kfw.de/Download-Center/Konzernthemen/Nachhaltigkeit/englisch/Sustainability-Report-2012-1.pdf
https://www.kfw.de/Download-Center/Konzernthemen/Nachhaltigkeit/englisch/Sustainability-Report-2012-1.pdf
http://www.building-typology.eu/downloads/public/docs/scientific/DE_TABULA_ScientificReport_IWU.pdf
http://www.building-typology.eu/downloads/public/docs/scientific/DE_TABULA_ScientificReport_IWU.pdf
http://www.building-typology.eu/downloads/public/docs/scientific/DE_TABULA_ScientificReport_IWU.pdf
http://www.building-typology.eu/downloads/public/docs/scientific/DE_TABULA_ScientificReport_IWU.pdf
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Reference
shortcut

[IWU 2014c]

[Schettler-Kohler /
Kunkel 2012]

[Zirngibl 2014]

TABULA

Concrete reference (in respective language)

GroR3klos, Marc: Kumulierter Energieaufwand und
CO,-Emissionsfaktoren verschiedener Energietra-
ger und —versorgungen . IWU, Darmstadt / Ger-
many 28.07.2014:
http://www.iwu.de/fileadmin/user upload/dateien/e
nergie/werkzeuge/kea.pdf

Schettler-Kéhler, Horst-P.; Kunkel, Sara: EPBD
implementation in Germany — Status at the end of
2012; report included in the book “Implementing
the Energy Performance of Buildings Directive
(EPBD)”; ADENE / Portugal 2013
http://www.buildup.eu/sites/default/files/content/CA
3-National-2012-Germany-ei.pdf

Zirngibl, Johann: Nearly Zero Energy Buildings
(NZEB) in the CEN draft standard; REHVA Journal
— May 2014

http://www.rehva.eu/publications-and-
resources/hvac-journal/2014/032014/nearly-zero-
energy-buildings-NZEB-in-cen-draft-standard/

<DE> Germany 91

Short description (in English)

Publication containing cumulated energy demand
and CO, emission factors for different energy
carriers and supply systems

Overview of the status of EPBD implementation in
Germany (end 2012)

Overview on the CEN approach for assessing
NZEBs



http://www.iwu.de/fileadmin/user_upload/dateien/energie/werkzeuge/kea.pdf
http://www.iwu.de/fileadmin/user_upload/dateien/energie/werkzeuge/kea.pdf
http://www.buildup.eu/sites/default/files/content/CA3-National-2012-Germany-ei.pdf
http://www.buildup.eu/sites/default/files/content/CA3-National-2012-Germany-ei.pdf
http://www.rehva.eu/publications-and-resources/hvac-journal/2014/032014/nearly-zero-energy-buildings-nzeb-in-cen-draft-standard/
http://www.rehva.eu/publications-and-resources/hvac-journal/2014/032014/nearly-zero-energy-buildings-nzeb-in-cen-draft-standard/
http://www.rehva.eu/publications-and-resources/hvac-journal/2014/032014/nearly-zero-energy-buildings-nzeb-in-cen-draft-standard/
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3.6 <DK> Denmark
(by EPISCOPE partner SBi)

The Danish EPISCOPE building typology comprises residential buildings (detached single
family houses; terraced houses; and blocks of flats) divided into typical age categories each
reflecting a change in building tradition or a change in building energy requirements stated in
the different Danish building codes. The first nation-wide building energy requirements were
introduced in the Danish building regulations 1961, and they have been tightened several
times since then.

Table 54: Identified typical building periods in the Danish EPISCOPE building typology.

Period of construction Comment
Before 1850 Solid walls
1851-1930 Shift in building tradition
1931-1950 Cavity walls introduced
1951-1960 Insulated cavity walls introduced
1961-1972 First energy requirements in BR61?
1973-1978 Tightened energy requirements in BR72?
1979-1998 Tightened energy requirements in BR78?
1999-2006 Tightened energy requirements in BR98?
2007-2010 Tightened energy requirements in BR06/08%
2010-2015 Tightened energy requirements in BR2010%
2015-2020 Tightened energy requirements in BR2015”
After 2020 Tightened energy requirements in BR2020 (NZEB)”

4 BR is a reference to the Danish Building Regulations and the following digits refer to the year when the BR

came into force.
® |Indicates the expected years for future Danish Building Regulations that will come into force.

In the Danish 2010 Building Regulations, there are projections for planned tightening of the
building energy requirements that are expected to come into force in 2015 and 2020. The
planned 2020 building energy requirements reflect the Danish nearly zero energy building
(NZEB) building energy performance requirement. Currently the maximum consumption of
primary energy for a residential building that complies with the 2020 requirements is
20 kwh/m? per year, covering heating, domestic hot water, ventilation, electricity for operat-
ing the building (fans, pumps, etc.) and potential penalty for overheating (calculated as the
amount of electricity converted to primary energy, used in an imaginary mechanical cooling
system with an average COP of 3, to bring down the indoor temperature to 26 °C). For non-
residential buildings the limit for primary energy consumption is 25 kWh/m?2 per year, which in
addition to the above also includes electricity for artificial lighting.

3.6.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Denmark

This section presents an outline for the transposition and implementation of the EPBD (En-
ergy Performance of Buildings Directive) Energy Performance (EP) requirements in Den-
mark. It also describes the future transition to the cost-optimal EP requirements, as well as
the action plan for progression to NZEB by 2020.
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Table 55 Development of energy performance requirements (kWh primary energy per m? of heated
gross floor area per year) for typically sized residential and non-residential buildings in Den-

mark.
kWh/mz per year 2006 2010 2015 2020
Residential, 150 m2 heated gross floor area 84.7 63.0 36.7 20
Non-residential, 1000 m2 heated gross floor area 97.2 73.0 42.0 25

Minimum requirements for new residential buildings in Denmark

The EP requirements for new buildings were implemented in their current form, i.e., the EP
calculation method, in 2006, after the implementation of the first EPBD. These requirements
included forecasts for the tightening of the EP requirements in 2010 and 2015 — approxi-
mately 25 % compared with the 2006 requirements in each step. In 2009, the requirements
were revised, and the EP requirements for new buildings were tightened by 25 % in the Dan-
ish Building Regulations 2010 (BR10). In the 2010 revision, no forecast for the 2020 EP re-
quirements was included, but the building industry requested this forecast. This led to a
process of cost analysis for establishing the different levels of EP requirements. The out-
come was the forecast for the EP requirements for new buildings in 2020 — i.e., the Danish
NZEB definition.

For existing buildings, the requirements were initially implemented according to the definition
of the 25 % rule stated in the EPBD (though no area threshold was implemented), in combi-
nation with component requirements. According to the previous Danish Building Regulation,
all cost-effective measures had to be implemented if more than 25 % of the building enve-
lope or the value of the building were affected in a renovation project. However, studies re-
garding the impact of this rule on the implementation of energy saving measures showed that
the rule was a hindrance to energy savings. It was thus decided to increase the uptake of
energy saving measures in the existing building stock, by implementing more strict require-
ments for the replacement or renovation of the individual building components. The BR10
includes a list of minimum requirements; most of these are considered economically profit-
able under normal conditions. However, the requirements for the replacement of windows
must be fulfilled without consideration of the economic aspects.

New buildings

The existing BR10 sets the minimum energy requirements for all types of new buildings.
These requirements relate to the energy frame and the envelope of the building. In addition
to the minimum requirements, BR10 also sets the requirements for two voluntary low energy
classes: Low-energy Class 2015 and Building Class 2020. These two classes are expected
to be introduced as the minimum requirements by 2015 and 2020, respectively.

The energy frame is the maximum allowed primary energy demand for a building, including
e.g., thermal bridges, solar gains, ventilation, heat recovery, cooling, lighting (non-residential
buildings only), boiler and heat pump efficiency, electricity for operating the building, and
potential sanctions for overheating. The overheating sanction is calculated on a fictive energy
use, equal to the energy needed in an imaginary mechanical cooling system in order to keep
the indoor temperature at 26 °C. This additional energy use is included in the calculated
overall energy consumption of the building.

The energy frame for the primary energy demand in new buildings has been tightened by
25 % compared with the 2006 baseline. Low-energy Class 2015 introduces a 50 % tightening
compared with the 2006 baseline, and Building Class 2020 further tightens the energy frame
by 25 %, thereby reducing the allowed energy frame by 75 % compared with the 2006 base-
line.
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The building code also sets requirements for calculating the design transmission heat loss for
the opaque part of the building envelope for new buildings (it fixes the temperature differen-
tial indoors-outdoors at 32 °C), as well as the minimum requirements for components and
installations. The minimum component requirements are primarily intended to eliminate the
risk of mould growth due to cold surfaces. It is not possible to construct a building, meeting
the energy frame solely by fulfilling the minimum component requirements. Both sets of re-
quirements work in parallel with the requirements for the energy frame, and are set in order
to avoid having new dwellings and/or building components and installations with a high level
of renewable energy but poor insulation. A Building Class 2020 building must be constructed
so that the designed transmission loss does not exceed 3.7 W/m2 of the building envelope in
the case of single-storey buildings, 4.7 W/m2 for two-storey buildings and 5.7 W/mz for build-
ings with three storeys or more. Table 56 shows the maximum allowed dimensioning trans-
mission heat loss through the opaque building envelope. This requirement was introduced
with the implementation of the EPBD in Denmark.

The BR10 minimum energy frame requirement is:

e 525+ 1,650/ A [kWh/m2.year] for residential buildings, and
e 71.3+ 1,650/ A [kWh/m2.year] for non-residential buildings,
where A is the heated gross floor area.

The energy frame for the voluntary Low-energy Class 2015 is:
e 30+ 1,000/A [KWh/m?.year] for residential buildings, and
e 41+ 1,000/A [KWh/m2.year] for non-residential buildings.

The energy frame for the voluntary Building Class 2020 (NZEB) is:
> 20/ A [kWh/m2.year] for residential buildings, and
> 25/ A [kWh/m?2.year] for non-residential buildings.

Table 56 Maximum allowed design (outdoor temperature = -12 °C) transmission heat loss through the
opaque part of the building envelope (W/m?2).

Floors 2006 BR10 LE2015 BC2020
1 6 5 4 3.7
2 7 6 5 4.7
2+ 8 7 6 5.7

In addition to the energy performance requirements, an indoor climate requirement for resi-
dential buildings that comply with the Low-energy class 2015 or Building class 2020 require-
ments has been introduced. The room in a residential building that has the highest internal
loads must not show indoor room temperatures above 26 °C for more than 100 hours per
year and not above 27 °C for more than 25 hours per year. The number of hours with high
room temperatures in residential buildings can be calculated in the national energy perform-
ance compliance checking tool, Be10. For other building types, dynamic simulation tools are
required for proof of compliance with the thermal indoor climate requirements.
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Danish calculation method to comply with new building regulations for resi-
dential buildings

The calculation procedure in the BR10 has been updated according to the new requirements,
and is described in the SBi Direction 213: Energy demand in buildings?®. The procedure fol-
lows the relevant CEN standards to great extent. This publication also includes the updated
PC calculation program Bel0. The calculation core of this program is to be used by all other
programs for compliance checks and energy certification, to ensure the identical calculation
of the EP of buildings. Compared with the previous calculation procedure, Be06, the new
procedure has been updated with respect to:

e New energy frames and energy requirements given in BR10;

e Low-energy Class 2015 and Building Class 2020, including new district heating factors
(conversion to primary energy);

¢ New energy frame for buildings heated to 5-15 °C;

e Multiple tanks for Domestic Hot Water (DHW);

e Improved calculation of cooling demand;

e Multiple heat pumps in the same building/zone;

e Multiple solar cell (photovoltaic) systems;

e Calculation of the electricity production by on-site wind turbines.

e New principle for deduction of electricity from PV and wind turbines.

Status of NZEB definition for residential buildings in Denmark

The Danish NZEB definition is implemented in the current Danish Building Regulations BR10
as predictions for tightening of the energy performance requirements in 2020, and has been
described in the section above.

% In Danish at: www.anvisninger.dk - requires license for download
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Table 57: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the NZEB definition in Denmark
Calculation Method New Building Regulations — (part 1)
Country DK Denmark Status 08/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
National NZEB Definition

Legislation / Standards
Danish Building Regulations 2010 [BR10]

Explanation / Comments

The NZEB definition has been imple-
mented in the Danish Building Regula-
tions 2010 as a voluntary building class
and a projection for the minimum re-
quirements from 2020.

Energy Services

X Heating x  DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation Lighting

Explanation / Comments

Proof of compliance with the Building
Class 2020 is done in the same tool as
is being used for proof of compliance
with the current minimum requirements.

Calculation Procedure Calculation period

Calculation of energy need for heating
(building)

X Calculation of delivered energy (system)

Month

Month

Explanation / Comments

Consideration of Special Technologies
Thermal Systems

X Ventilation system with heat recovery

X Thermal solar system

Other special systems:

Balance period Self-use
On-Site Electricity Production Feedin Self-use’ to determine  considered for
self-use H-C-W-HE
On-site CHP
X On-site PV X X month H-C-W
Other energy generation systems:
X Wind turbines X X month H-C-W

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments

Feed in tariff for selling electricity produced by PV or wind turbines to the grid is being
balanced hourly, but in the calculations a monthly balancing period is being used.
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Table 57 (continuation)
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Calculation Method New Building Regulations — (part 2)

Country DK Denmark

Status 08/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
National NZEB Definition

Type of Requirements (new buildings)

X U-values of building elements . o
o Primary  Agreed weighting
Heat transfer coefficient by X energy  factor

transmission

Energy need for heating Carbon dioxide emissions

Summer

Other
temperatures

Delivered energy X
Explanation / Comments

The requirements for U-values are primarily set to prevent constructions from having
a too low inside surface temperature and provide a breeding ground for fungus.

Requirement for the overall heat transfer coefficient by transmission is set to hinder
the making of a poorly insulated building with a lot of renewable energy to balance
the energy need for heating.

The primary energy factors change
from the current minimum requirements
to the NZEB level. For district heating
the primary energy factor drops from 1
to 0.6 and for electricity it drops from
2.5t0 1.8. This is done to take into
account the increasing share of renew-
able energy in the national energy grid.
It is estimated that there will be a re-
newable energy share in the national
energy grids in 2020 of at least 50%,
and this is why there is no required
renewable energy share in the 2020
requirements.

For other buildings than residential
buildings, it is possible to obtain an
extension of the energy frame to cover
special processes going on in the
building, i.e. long weekly hours of
operation, special needs for high venti-
lation rates or artificial lighting, high
room heights, large number of people
in the building, large consumption of
hot water. The extension is being
calculated with a sign and can thus be
negative if the special processes con-
tribute in a positive way to the energy
consumption of the building.

The room that has the highest internal
loads must not show indoor room
temperatures above 26 °C for more
than 100 hours per year and not above
27 °C for more than 25 hours per year.
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Assessment of energy carriers in Denmark

Table 58: Danish primary energy factors

Primary Energy Factor

L] 07215 Gl e Danish Building Regulations 2010

used for EPC rating X

used for building regulations requirements X

Label (national language) Energimaerke
Description / type of weighting factor agreed weighting factors®
Factor is multiplied by delivered energy based on the Hs (gross calorific value)
Reference [BR10]

Natural gas 1

Heating oil 1

Firewood 1

Wood pellets 1
Electricity 25/1.87
Electricity production CHP 25/1.87
Electricity production PV system 25/1.87
District heating 1.0/0.6?
District heating without CHP 1.0/0.6?
District heating with 100 % CHP 1.0/0.6?

1) The factors are rather a political decision, based on averages and wishes for promoting certain technologies than measuring
energy produced in a chemical reaction.

2) The Primary energy factors for district heating and electricity in Denmark change over time and today buildings that comply
with the low energy class 2015 or the building class 2020 use the future primary energy factors. The primary for district
heating is an average for all Danish district heating systems and is fixed to 1.0 for buildings that comply with the 2010 re-
quirements, 0.8 for buildings that comply with the 2015 requirements, and 0.6 for buildings that comply with the 2020 re-
quirements. The primary energy factor for electricity is 2.5 for buildings that comply with the 2010 and 2015 requirements
and is 1.8 for buildings that comply with the 2020 requirements.

Methodological points for discussion in Denmark

Electricity from combined heat and power in individual buildings is not considered a contribu-
tion which is acknowledged in the energy performance of the building.

Production of electricity from PV systems and local wind turbines must be at the building, the
building site or located nearby on a site that is connected to the building in legally binding
agreement (it is e.g. not legal to sell the wind turbine located near by after having constructed
the building). This electricity production can be deducted from that part of the overall electric-
ity need of the building which is covered by the regulation in the Danish Building Regulations,
i.e. electricity for pumps, fans, input to heat pumps and — in non-residential buildings — elec-
tricity for artificial lighting. The balancing period in the calculations is monthly, while the eco-
nomic balancing period towards the electricity grid is instantaneous. For private households,
the feed-in tariff for selling electricity to the grid is currently less than 1/3 of the total price for
buying electricity.

Biomass is considered a scarce energy source in Denmark and has no special benefit in the
Danish energy performance calculations and has been assigned a primary energy factor of
1.0. In reality, this means that building energy saving measures in buildings heated by bio-
mass is equally feasible as in buildings heated by fossil fuels.

District heating and ground or air source heat pumps are considered the only acceptable
heating energy sources in the future Danish energy landscape. It is expected that replace-
ment of existing oil- or gas-burners will be limited to one of the above sources in the near
future.
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3.6.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Danish Residential Building Typology

Houses that comply with the expected Danish 2020 (NZEB) requirements already exist and
real example houses have been implemented in the Danish building typologies. The number
of houses is still limited, and it has thus not been possible to establish typologies of the aver-
age house.

Classification scheme for the Danish residential building stock (“Building Type
Matrix™)

Building Type Matrix

Denmark
Region Construction  [Additional | s | TH [ MFH |  AB |
Year Cass Oassification Single-Family | Terraced House | Multi-Family |Apartment Block
House House
1 national 1850 Generic >
(Hele Denmark) (standard) " " AR
DK.N.TH.01.Gen
national Generic
2 (Hele Denmark) 1851... 1930 (Standard)
DK. N.SFH.02.Gen
4
o national Generic
= (Hele Denmerk) 1931 ... 1950 (Standard)
flke
DK.N.SFH.03.Gen  DK.N.TH.03.Gen DK.N.AB.03Gen
national Generic ) 7
1951 ... 1960
e e “ ﬂ
DK. N.SFH.04.Gen DK.N..04.Gen DK.N.AB.04.Gen
JR—
national Generic
(Hele Denmark) 1961... 1972 (Standard)
. - oSS
DK.N.SFH.05.Gen  DK.N.TH.05.Gen DK.N.AB.05.Gen
national Generic
(Hele Denmark) 1973... 1978 (Standard)
“DK.N.SFH.06.Gen  DK.N.TH.06.Gen
national Generic
Z (Hele Denmark) 1979... 1998 (Standard)
DK. N.SFH.07.Gen
national Generic
I (Hele Denmark) 1999.... 2006 (Standard)
national Generic
I (Hele Denmark) 2007.... 2010 (Standard)
national Generic | ”'
10 (Hele Denmark) 2011 .. (standard) -
DK.N.SFH.10.Gen  DK.N.TH.10.Gen DK.N.AB.10.Gen

Figure 20: Classification scheme ("Building Type Matrix") of the Danish residential building typology,
now extended towards new buildings
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Table 59:
SFH
Single-Family House
Number of dwellings 1
Number of full storeys 1

(conditioned)

Number of directly attached
neighbour buildings

National reference area
(heated gross floor area based  m?2 178
on external dimension)

TABULA reference area
(conditioned floor area, internal  m? 151
dimensions)

<DK> Denmark

TH

Terraced House

mi

155

132

s siial
_.d'-.-.——
gl

MFH

Multi-Family
House

101

Exemplary new buildings representing the latest construction year classes (2011 ...)

AB

Apartment Block

8221

6988

Building example: variants meeting three energy performance levels for new

buildings
Table 60:

Label of the variant triplet
Variant N°

Energy Performance Level

Exemplary single family house (SFH) — definition of variants

001

Minimum Requirement

“SER
002

Improved Standard

003

Ambitious Standard /

NZEB

U-values

Roof W/(m2K) 0.11 0.08 0.06

Wall W/(m2K) 0.18 0.14 0.085

Window W/(m2K) 1.3 0.8 0.8

Floor W/(m2K) 0.10 0.08 0.06
Thermal bridging supplement Very low Very low Minimal
(TABULA definition) (0.02 W/(m2K)) (0.02 W/(m2K)) (0 W/(m2K))
Heat Supply System
Heat generator

ificati District District

gﬁggllztr:r?grc:tnall system Heating Heating Fleat Pump

Ventilation system
Thermal solar system

Heat recovery
No

Heat recovery
No

Heat recovery
No
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Figure 21:

Table 61:

1ABULA T oL

EPISCOPE

@ 7agulA [ [S—
EPIS Cobe P s e e
Byggede eksempler - enfamiliehuse
Standard 2010 Lavenergi 2015 2020
Standard2010 LOW2015 | NZEB2020
IEWTrme[iraa\ 178 1m0 122
[kwh/m J rergibehov 505 0 176
U =011 Wim'K U = 0,08 W/m'K U=0,06 W/m'k
Lofter 1 \
[UAUANANANAY
U= 0,18 Wim'K U = 0,14 W/ U =0,085 W/m'K
Ydervaegge

Gulve

U = 0,06 W/m'K

U=13w/mK U=0,8 W/mK

Winduer

U =08 W/m'K

=

Flemvarme Flernvarme

Warmeforsyring

Varmepumpe

7 =
wentilavion med

varmegenvinding < b ¢ >
—

L.l
O

—

L.l
1

“Building Display Sheet” of the exemplary SFH <DK> [SBi 2014]

Three different exemplary SFH — Results of the energy balance calculation; Procedure: The

calculation procedure in the according to the Danish building code, BR10 [BR10]

Variant N°
Label of the variant triplet

Variation level

Energy standard
Calculation method

National reference area (heated gross floor area)

Dimensioning (Touw=-12°C) thermal transfer

coefficient by transmission. related to envelope

area (not including windows and doors)
Relation to requirement
Energy need for heating
Delivered energy
Fossil fuels
Renewable fuels
Electricity
Auxiliary energy
Primary energy demand
Relation to requirement

m2

W/(m?2)

kWh/(m?a)

kwh/(m2a)
kwh/(m2a)
kwh/(m2a)
kwh/(m2a)
kwh/(m?a)

001 002
“SFH”
MinimunTestequire- Improved Standard
Standard LOW2015
[Be10]
178 170
4.3 3.6
86% 72%
8.8 6.5
8.8 6.5
0
25
25
51 34
82.5% 54.6%

003

Ambitious Standard /
N

NZEB2020

122
2.7

54%
7.3

0
0
9.4
2.4
18
27.3%

*) Please note that the SFHs are not a variation of the same building but instead it is three different real examples of single-

family houses built in Denmark.
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TABULA calculation results for all exemplary buildings

Table 62 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for all three exemplary buildings.

Table 62: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary

conditions)
o o Q= cCOoO T VNN Er e T R O R R
c z od O e =f 2R 2F|ef 20| ¥ B BF 28 F S8 2& Y&
5 = 5§38 |2E JEBESECE|JECE|FE JESEECEE JESECEE
E > E 5 JESEEE SE| S BE|EESEEEEE R 5 SR E
° 2 5- 2522393729232 2232 23 52 A2 52 43
= = I I~ o o |- B I~ 5 2 T 0T X
o e & =2 @ T B 9 9 = ()
& = = B le =B s I T 4
_CI ) o c_| o o UI
> o
o
Minimum
SFH 01 Requirement 073 70 30 40 39|10 17| O 0 0 0 7 58 0 0
/ Improved
lb 02 Standard 053 55 28 27 27|10 13| O 0 0 0 26 O 0 0
ReEx.001 Ambitious
03 Standard / NZEB 037 43 27 16 16 |10 13| O 0 0 0 23 O 0 0
Minimum
TH 01 Requirement 053 59 31 29 28|10 17| O 0 0 0 7 47 0 0
==
—a Tid Improved
me
H:iil m 02 Standard 048 48 27 21 21|10 13| O 0 0 0 24 O 0 0
ReEx.001 Ambitious
03 Standard / NZEB 036 39 26 13 13 |10 13| O 0 0 0 22 O 0 0
Minimum
Requirement 041 51 22 29 28|15 25| O 0 0 0 13 56 0 0
Improved
Standard 033 36 25 12 11 |15 25| O 0 0 0 10 37 0 0
Ambitious
ReEx.001 03 Standard / NZEB 031 34 24 10 11 |15 18| O 0 0 0 28 O 0 0

Explanation of Quantities (TABULA Datafields)

h_Transmission W/(m2K) floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
_h_nd kWh/(m2a)  energy need for heating

q_ve_rec_h_usable kWh/(m?a)  usable contribution of ventilation heat recovery

q_h_nd_net kWh/(m2a)  net energy need for heating (q_h_nd - q_ve_rec_h_usable)

q_g_h_out kWh/(m?a)  generated heat heating system (net energy need + storage losses + distribution losses)

q_w_nd kWh/(m2a)  net energy need domestic hot water

q_g_w_out kWh/(m?a)  generated heat dhw (net energy need + storage losses + distribution losses)

q_del_sum_gas, ..._oil,

..._coal, ... _bio, ..., _el,  kWh/(m2a) sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers
... _dh, ... _other, ..._el

q_exp_sum_el kWh/(m?a)  sum produced electricity (negative value)
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3.6.3 Sources / References Denmark

Table 63:

Reference
shortcut

[Be10]

[BR10]

[SBi 2014]

Sources / References Denmark

Concrete reference (in respective language)

Aggerholm, S. & Grau, K. Bygningers energibehov
— Beregningsvejledning (In Danish). SBi-Direction
213, 2. edition. Danish Building Research Institute,
Aalborg University. Harsholm, 2010.

Danish Building Regulations 2010 (BR10). Danish
Energy Agency, Copenhagen, 2014.
www.bygningsreglementet.dk

SBi (ed.) (2014): BYGNINGSTYPOLOGIER

EPISCOPE

Short description (in English)

Users guide for the Danish compliance and energy
performance certification tool, Be10.

Danish Building Regulation, current and previous
versions. A version is available in English.

Danish Building Typology Brochure
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3.7 <ES> Spain
(by EPISCOPE partner IVE)

The first law to include building insulation requirement was enacted in 1979, which took
some time to propagate through the whole building sector, so the first buildings including
insulation were built in the early 80s. Over 60 % of the Spanish building stock was built prior
to 1980, before the advent of any technical buildings standards or codes designed to regu-
late the quality of buildings built in Spain [Working Group for Rehabilitation “GTR”, 2011].

It was not until 2006 when a more demanding legislation on energy saving was approved in
the Spanish building sector. It was the “Basic Document: Energy Saving” titled CTE-HE from
the “Technical Code of Buildings (CTE)". The CTE is a comprehensive legislation on building
regulations that come into force in 2006. The “Technical Code of Buildings (CTE)” was the
answer to the Energy Performance of Buildings Directive published in 2002 that gave the
Spanish Government the chance to include more stringent energy criteria into this review,
not just for the fulfilment of the EU obligations, but also for the implementation of other Na-
tional Energy Policies, such as the National Energy Efficiency Plan — Energy Strategy E4 -
and the Renewable Energy Plan.

Recently, in 2013, as part of the national road map for NZEB buildings, the national govern-
ment conducted a review of the energy efficiency legislation and a new “Basic Document:
Energy Saving” included in the “Technical Code of Buildings (CTE)” was enacted with stricter
requirements for buildings. The regulation is expected to come into force during 2014. The
new measures are intended to ensure that buildings constructed are of class C or higher.
The approach chosen by the Spanish government to achieve a level of NZEB in 2020 is a
progressive regulatory hardening, where three steps, in 2012, 2015 and 2019 were ex-
pected; however the regulatory modifications are suffering delays as the one planned in 2012
was not published until 2013.

However, even though the legislation does not currently require the levels of a NZEB there
are some new constructed nZE buildings all around Spain, most of them as demonstration
projects, others are official public buildings. No information about any samples of nZEB reno-
vation is reported.

Due to the economical crisis, cuttings have seriously impacted the energy efficiency sector.
There is no kind of funding for nZE buildings, moreover the grants concerning the energy
saving, at national, regional and local level have been eliminated.

However, on the regional level the I1.D.A.E. (Institute for the Diversification and Saving of En-
ergy) of the Ministry of Economy of Spain provides direct aid as repayable grant through the
Autonomous Communities (ACs) for investments in certain types of projects that promote
energy efficiency or renewable energy. These aids include those actions that are part of the
Renewable Energy Plan 2005-2010 (PER) and the 2008-2012 Action Plan of the Strategy of
Energy Saving and Efficiency in Spain (E4). The respective Autonomous Communities are
responsible for the development of public aid programs, but to date no program was devel-
oped for the construction or rehabilitation of nZE buildings.

3.7.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Spain

Nearly zero-energy buildings (NZEBs) have not yet been officially defined, but there are rea-

sons to assume that NZEB buildings would be equivalent to A class.

A revision of the Spanish Energy Saving law came into force in 2013. As a next step towards
nearly zero-energy buildings, it includes a tightening of the requirements for new buildings.
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Minimum requirements for new residential buildings in Spain

The implementation of the Directive 2002/91/EC on the Energy Performance of Buildings
(EPBD) in Spain is the responsibility of the Ministry of Industry, Energy and Tourism, and of
the Ministry of Public Works and Transport.

Since the publication of the EPBD, Spain has worked to implement its transposition into na-
tional law. The initial transposition of this Directive consisted of the following official docu-
ments:

e The Technical Building Code (TBC) initially approved by the Royal Decree 314/2006,
of the 17th of March, and modified by the Royal Decree 238/2013 of the 13th of April
[Ministry of Housing, 2006] [Ministry of development, 2013]. This document sets the
minimum requirements that must be met by all new buildings (residential, non-
residential, public and private buildings), as well as by existing buildings undergoing a
renovation of more than 25 % of their surface.

e The procedure for the energy certification of buildings initially approved by the Royal
Decree 47/2007 Ministry of the Presidency, 2007], of the 19th of January and modi-
fied by the Royal Decree 235/2013 [Ministry of the Presidency, 2013] of the 13th of
April for taking into consideration the energy certification of existing buildings and the
2010/31/EU Directive (recast of the EPBD).

e The Thermal Building Regulations initially approved by the Royal Decree 1027/2007,
of the 20th of July, and modified by the Royal Decree 1826/2009, of the 27th of No-
vember, this document introduced the concept of periodic inspections on energy effi-
ciency to be implemented by the Autonomous Communities.

In parallel, the roadmap to guide Spain towards the objectives established in the recast
EPBD in terms of all new buildings becoming Nearly Zero-Energy Buildings (NZEB) from the
year 2020 onwards, is already under way. The cost optimal analysis described in the recast
of the EPBD has been sent to the commission.

The current energy requirements for new buildings have been introduced in the “Basic
Document: Energy Saving” (Documento basico de ahorro de energia) included in the The
Technical Building Code (TBC) approved in 2006. In 2013 a recast came into force including
a considerable change of the requirement level. The second reinforcement of the require-
ments imposed by the three Royal Decrees will take place in 2016. In 2006, the use of Re-
newable Energy Sources (RES) became compulsory in order to meet part of the energy
needs of buildings, either to produce sanitary hot water (for both residential and non-
residential buildings), as set forth in the TBD DB HE4, or to produce electric power in tertiary
buildings as set in the TBC DB HES5. In 2012, by the first time, the non-renewable energy
consumption of residential buildings is limited as stated in the TBC DB HE 0.

The most important requirements included for residential new buildings in the 2006 Royal
Decree are:

Limiting energy consumption

Table 64: Base value and energy consumption correction factor per surface

Zona climatica de invierno
o A* | B* | C* D E
Cep,base [kW-h/nT’ -afio] 40 | 40 | 45 | 50 [ 60 | 70
Fep,sup 1000|1000| 1000|1500 (3000|4000

* Los valores de Ceppase para las zonas climaticas de invierno A, By C de
Canarias, Baleares, Ceuta y Melilla se obtendran multiplicando los valo-
res de Cepase de esta tabla por 1,2.

Table extracted from the “Basic Document: Energy Saving” included in the “Technical Code of Buildings (CTE)”
[Ministry of Housing, 2006]
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Limitation of energy demand

Table 65: Base value and heating energy demand correction factor per surface

Zona climatica de invierno
a A B Cc D E
Deaipase [kKW-h/m’-afio] 15 | 15 [ 15 | 20 | 27 | 40
Feal.sup 0 0 0 [1000|2000|3000

Table extracted from the “Basic Document: Energy Saving” included in the “Technical Code of Buildings
[Ministry of Housing, 2006]

Spanish calculation method to comply with new building regulations for resi-
dential buildings

In Spain, the implementation of the EPDB is the responsibility of the Ministry of Industry, En-
ergy and Tourism, and the Ministry of Public Works. The Institute for Energy Diversification
and Saving (IDAE) also contributes to this process.

Regarding the legislation about energy certification of buildings, the Royal Decree 235/2013
approves the basic method for the energy certification of new and existing buildings. The
Decree came into force on 1* of June 2013, modifying the previous legislation for new build-
ings that came into force in November 2007.

This procedure was carried out by the responsible organism in each Autonomous Commu-
nity, who are also responsible for the registration of EPCs in his territory, external control and
inspection.

The energy rating scale in Spain ranges from A, very high performance, to G, which repre-
sents low performance. In Spain, the global rating is assessed according to the global CO2
emitted by the building (in kg CO2/m2.year), regardless of the existing partial ratings related
to the several consuming energy services (heating, cooling, sanitary hot water and lighting in
case of tertiary buildings) in terms of demand and final and primary energy consumption
(kWh/m2.year) and in terms of emissions.

The fact that energy rating A involves a very low demand along with the contribution of re-
newable energies in power supply could be seen as a good starting point to specify in a pre-
cise way what could be a "nearly zero-energy building"” in each of the Spanish climate areas.

There is not a mandatory minimum energy class; the Royal Decree 235/2013 only estab-
lishes the obligation to obtain an energy performance certificate to know the building rating,
but in any case establishes the obligation to reach a letter. Although a new building that
strictly abides by the current regulations, the Technical Building Code [Ministry of develop-
ment, 2013], will be rated on the limit between B and C, due to the demand and final energy
limits imposed by that legislation.

For dwellings, the calculated values of the CO2 emissions of the object building are com-
pared with a series of reference values that vary according to the local climate, and the type
of use (single-family or block of apartments), obtained from dwellings that strictly fulfils with
the 2006 Technical Building Code. Thus, the energy certificate for dwelling takes into ac-
count the “design” of the building in terms of shape, compactness as well as the thermal-
quality of the walls, roofs, windows and ceilings and the performance of the conditioning and
DHW production systems. In the Royal Decree 235/2013 of the 13th of April the procedure
was modified, in the new approach the energy certification is related to the climatic zone in-
stead of the location, thus the reference value were recalculated for the 12 climatic zones in
Spain. The next figure shows a comparison between the requirements of both versions of the
Technical Building Code in terms of primary energy consumption. A new building that strictly
fulfils the 2013 TBC requirements will be rated between B and C depending on its climate
zone [ENCERTICUS consortium, 2013].
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Certification Scale in terms of Primary Energy Consumptionin single family
dwellings (colourlines)
Comparison between the minimum requirements of the Technical Building Code
CTE 2006 (dashed line) vs. CTE 2013 (continuous line)
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Figure 22: Scale for the energy certification of single family dwellings in all the Winter Climatic Zones in
terms of the Primary Energy Consumption. Comparison of the minimum requirements of the
Building Technical Codes 2006 and 2013. Source: Grupo Termotecnia — University of Seville.

As has been shown in order to obtain the energy certification in a given location it is neces-
sary to know the climatic zone as the energy performance requirements depends on it. The
climatic zoning of a location depends on the winter and summer climatic severity of this loca-
tion [Salmeron et al., 2013].

The National Basic Procedure for energy certification foresees two possible ways: a simpli-
fied one (that includes any validated procedure approved by the Certification Commission)
and another complex one. The last one requires the use of a software tool “CALENER”, be-
ing the official one. CALENER has been developed with IDAE’s sponsorship and following
CEN standards to large extent. It is the reference procedure for both, new and existing build-
ings.

Table 66: National Basic Procedure for energy certification of new building

PROCEDURES - USES POSSIBLE
NEW BUILDINGS RATING
Housing
CALENER VyP . . —
GENERAL Small and medium tertiary buildings E AtoE
rom A to
OPTION Small and medium tertiary buildings (complex systems)
CALENER GT

Great tertiary buildings

Calculation  proce-
dure 1. Simplified ) . ) N ) D
SIMPLIFIED option Housing (only if it is applicable the simplified option of the CTE-HE1)

OPTIONS (¢

and E

. FromAto E
CERMA Housing
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Status of NZEB definition for residential buildings in Spain

An official definition of the NZEB standard has not yet been published by the Spanish gov-
ernment.

The fact that energy rating A involves a very low demand along with the contribution of re-
newable energies in power supply could be seen as a good starting point to specify in a pre-
cise way what could be a "nearly zero-energy building" in each of the Spanish climate areas.
So, despite the lack of an official definition, the A class seems to be an appropriate bench-
mark for the definition of the NZEB level for residential buildings in Spain.

Table 67: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the assumed NZEB definition in Spain

Calculation Method New Building Regulations — (part 1)

Country ES Spain Status 07/2014

Special Aspects with regard to the

National Requirements for New Residential Buildings assumed National NZEB Definition

Legislation / Standards No official Spanish NZEB definition

The procedure for the energy certification of buildings was initially approved by the until now. The NZEB standard will
Royal Decree 47/2007 of the 19th of January and modified by the Royal Decree presumably be comparable to an A
235/2013 of the 13th of April for taking into consideration the energy certification of class.

existing buildings and the 2010/31/EU Directive (recast of the EPBD).

Explanation / Comments

Energy Services

X Heating x  DHW Appliances
X Cooling Auxiliary Other:
X Ventilation Lighting

Explanation / Comments
Lighting is taken into account in tertiary building

Calculation Procedure Calculation period
Calculation of energy need for heating H
P our
(building)
X Calculation of delivered energy (system) Hour

Explanation / Comments

Furthermore, the calculation methodology shall provide the calculation of the hour by
hour final energy consumption, by calculating the hourly demand and calculating the
average performance of the systems.

Consideration of Special Technologies
Thermal Systems
Ventilation system with heat recovery
X Thermal solar system
Other special systems:

Balance period Self-use

On-Site Electricity Production Feedin Self-use’ to determine  considered for
self-use H-C-W-HE
On-site CHP
On-site PV

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments
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Table 67 (continuation)
Calculation Method New Building Regulations — (part 2)
Country ES Spain Status 07/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
assumed National NZEB Definition

Type of Requirements (new buildings)

X U-values of building elements .
Primary

non- renewable
energy

Heat transfer coefficient by X
transmission

Carbon dioxide emissions
Other

X Energy need for heating
X Delivered energy

Explanation / Comments

The main or global energy indicator will correspond to the annual emissions of CO2,

expressed in kg per m? of floor space in the building. Complementary indicators will

be prioritized as follows:

a) Annual non-renewable primary energy in kWh per m? of building surface.

b) Total annual primary energy in kWh per m? of floor space in the building.

c) Percentage of annual primary energy from renewable energy sources respect to
the total annual primary energy.

d) Annual primary energy from renewable sources, in kWh per m? of floor space in
the building.

e) Primary energy use disaggregated by total annual heating, cooling, domestic hot
water and lighting in kWh per m? of floor space in the building.

f)  Annual heating energy demand in kWh per m? of floor space in the building.

g) Annual energy demand for cooling, in kWh per m? of floor space in the building.

h) Annual emissions of CO2, expressed in kg per m? of floor space of the building,
disaggregated by use of heating, cooling, hot water production health and
enlightenment.

There is not a mandatory minimum energy class; the Royal Decree 235/2013 only
establishes the obligation to obtain an energy performance certificate to know the
building rating, but in any case establishes the obligation to reach a letter. Although a
new building that strictly abides by the current regulations, the Technical Building
Code [Ministry of development, 2013], will be rated between B and C, due to the
demand and final energy limits imposed by that legislation. In the Technical Building
Code recommended U-values are given, but the values necessary to meet the de-
mand limits are usually lower than those recommended.

Although there is not a mandatory
minimum energy class, the new legisla-
tion on energy saving approved in 2013
give a set of reference U-values by
element types and establishes a maxi-
mum value for energy demand and
consumption. So it is expected that
future legislation to be applied will
continue with the same criteria but
different values.
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Assessment of energy carriers in Spain

Tabled values of primary energy, final energy and CO2 emission conversion factors are pub-
lished regularly by Institute for the Diversification and Saving of Energy (IDAE). IDAE is a
public company depending on the Ministry of Industry, Tourism and Commerce. The last
document was published in 2011 [IDAE, 2011]. However, the tool published by the govern-
ment [Ministry of Development, 2014] to meet the requirements of the “Basic Document: En-
ergy Saving” included in the “Technical Code of Buildings” (CTE) [Ministry of Development,
2013] includes a table of conversion factors used by the tool. Both factors are shown below.

Furthermore, at this moment there is a proposal of the Ministry of Industry, Tourism and
Commerce about “CO2 emission and primary energy factors of different sources of final en-

ergy consumed in the building sector in Spain” which is being discussed.

Table 68:

Conversion factors of final energy to total primary energy, to non-renewable primary energy

and to CO; emissions included in the tool published by the government [Ministry of Develop-
ment, 2014] to meet the requirements in force

Label / type of factor

used for EPC rating
used for building regulations

requirements

Label (national language)

Factor is multiplied by deliv-
ered energy based on the

Total Primary Energy Factor

Factores de paso de energia
final a energia primaria total

net calorific value H;

[Ministry of Development,

Spain

X

renovable

Non-Renewable primary
energy factor Spain

Factores de paso de energia
final a energia primaria no

net calorific value H;

[Ministry of Development,

CO; Emissions Factor
Spain

Factores de paso de energia
final a emisiones de CO,

net calorific value H;

[Ministry of Development,

REETEEE 2014] 2014] 2014]

Unit primary kWh / final kWh primary kWh / final kWh kg CO; / final kWh
Natural gas E 1.011 1.011 0.204
Liquid gas 1.081 1.081 0.244

Oil 1.081 1.081 0.287
Heating oil 1.000 1.000 0.280
Firewood 1.000 0.034 0.000
Wood pellets 1.000 0.085 0.000
Electricity 2.603 2.603 0.649
Table 69: Spanish primary energy and CO; Emissions factors published by IDAE [IDAE, 2011]

Label / type of factor

used for EPC rating
used for building regulations
requirements

Label (national language)

Description / type of weighting factor

Factor is multiplied by delivered en-
ergy based on the

Reference
Unit

Natural gas E
Liquid gas
Heating oil
Firewood
Wood pellets
Electricity

Primary Energy Factor
Spain

X

Factores de conversion energia final -
energia primaria

Total primary energy;
Includes losses in transformations for ob-
taining fuel and / or fuel and transporting it.

net calorific value H;

[IDAE 2011a]
primary toe / final toe
1.07
1.05
1.12
1.25
1.25
2.35 primary MWh / final MWh

CO, Emissions Factor
Spain

X

Factores de emision de CO,

In point of consumption. Used the
oxidation factor according to Decision
2004/156 / EC for each of the fuels
analyzed.

net calorific value H;

[IDAE 2011a]
tCO, / final toe
2.34
2.72
3.06
0
0
4.00
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Methodological points for discussion in Spain
Interesting discussion points:

e The climatic differences throughout the country represent a great challenge in defining
NZEB. Currently the legislation provides different requirements depending on the climate
zone, but many experts disagree with the limits for each zone as buildings in climate
zones of lesser severity are forced to use more costly measures (e.g. thicker insulation)
than climatic zones with greater severity.

e The Spanish government along with a majority of experts believe necessary to link the
definition of NZEB to optimal cost studies to establish optimal intervention levels that are
economically viable. Government is currently working on that line.

e Linked to the previous point there is an open discussion in the forums about the possibil-
ity that NZEB not have as a prerequisite to use renewable energy as the demand con-
straint is being proved more effective long-term.

e The CO, Emissions Factors are now being discussed as energy certification is based on
a CO, emission scale. Biomass factor, now 0, and electricity current values are the fig-
ures that are being most discussed.

3.7.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the National Residential Building Typology

A first version of a Spanish regional residential building typology was already developed by
Valencia Institute of building in 2011 on the basis of the knowledge achieved during the past
two decades through different research projects developed in the Valencia Region. The
Spanish building typology was updated by Valencia Institute of building in 2014 according to
new developments.

Valencia Institute of Building has proposed three typological classifications, one for each of
the three climatic zones established by the Institute for Diversification and Energy Saving
(IDAE) in the "SPAHOUSEC project (Analysis of the Energy Consumption in the Spanish
Households)". This work was sponsored and funded by Eurostat. These three climatic zones
have also been used for the Spanish energy retrofitting strategy developing Article 4 of Direc-
tive 2012/27/EU.
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Figure 23: Territorial Distribution of Climatic Zones in Spain [IDAE, 2011b]

The current version of the Spanish building typology consists of 72 residential building types,
24 in each climate zone, classified by construction year and building size. However, as ex-
ample buildings have just been defined for one climatic zone (Mediterranean), in this report
only this climatic zone is discussed.
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Classification scheme for the Spanish residential building stock (“Building
Type Matrix”)

Region Construction  |Additional AB
Year Class Classification Single-Family Multi-Family |Apar
House House

4 vl
&

Mediterranean ‘
climate .
13 (Clima ... 1900 generic

Mediterraneo)

ES.ME.SFH.01.Gen ES.ME.TH.01.Gen

Mediterranean
climate .
14 (Clima 1901 ... 1936 generic

Mediterraneo)

ES.ME.MFH.02.Gen

Mediterranean
climate .
15 (Clima 1937 ... 1959 generic

Mediterraneo)

S.ME.TH.OS.Gen ES.ME.MFH.03.Gen ES.ME.AB.03.Gen

Mediterranean
climate .
16 (Clima 1960 ... 1979 generic

Mediterraneo)

.

ES.ME.TH.04.Gen ES.ME.MFH.04.Gen

Mediterranean
climate .
17 (Clima 1980 ... 2006 generic

Mediterraneo)

ES.ME.AB.05.Gen

Mediterranean
climate .
18 (Clima 2007 ... generic

Mediterraneo)

S [ -

ES.ME.SFH.06.Gen ES.ME.TH.06.Gen ES.ME.MFH.06.Gen ES.ME.AB.06.Gen

0

Figure 24: Classification scheme ("Building Type Matrix") of the Spanish residential building typology —
region “Mediterranean Climate” (one of 3 climatic zones), including new buildings (post 2007)
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Table 70: Exemplary new buildings representing the latest construction year classes (2007 ...)

Number of dwellings

Number of full storeys
(conditioned)

Number of directly attached
neighbour buildings

National reference area
(conditioned useful floor area)

2

TABULA reference area
(conditioned floor area, internal ~ m?2
dimensions)

SFH TH MFH AB

Single-Family House  Terraced House Multi-Family House  Apartment Block

ES.ME.SFH.06.Gen  ES.ME.TH.06.Gen ES.ME.MFH.06.Gen = ES.ME.AB.06.Gen

1 1 15 78

2 3 4 7

0 2 2 0
108 130 1290 6204
119 143 1419 7508

Building example: variants meeting three energy performance levels for new

buildings

In the frame of TABULA concept three energy performance levels were defined for new
buildings constructed since 2007 in Spain. They are specified as follows:

1. Minimum requirement

This level corresponds to the current state of the building designed complying with the
DB-HE of the Technical Building Code approved in 2006.

2. Improved Standard

This level encompasses those measures applied on the thermal envelope that achieve
boundary demand values laid down in the DB-HE of the Technical Building Code pub-
lished on 12 September 2013 updating the DB-HE approved in 2006. This regulation will
come into force during 2014. The measures of this first level consists of the implementa-
tion of thermal insulation in different building elements constituents of the thermal enve-
lope as well as in improving the energy performance of windows.

Ambitious Standard / NZEB

The second level of improvement, called advanced level encompasses the first level
measures, and additional measures required to achieve an A rating. This level could be
assimilated to a NZEB. The measures encompassed in this advanced level are generally
related to improving heating, cooling and DHW systems by installing cooling systems in
warm areas where there were none, or by improving the existing installation for example
adding renewable energy. In some types, due to parameters such as the orientation or
compactness, to achieve an A, it was necessary, in addition to improving heating, cool-
ing and DHW, the implementation of sunscreens scheduled according to the incident ra-
diation and / or installing mechanical ventilation systems with heat recovery.
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Table 71: Exemplary multi-family house (MFH) — definition of variants

EPISCOPE

“Natural gas”
ES.ME.MFH.06.Gen
Variant N° 001 002 003
Minimum Requirement Improved Standard Ambitious Standard / NZEB
Energy Performance Level
DB-HE 06 DB-HE 13 A rating

U-values*

Roof WI(m?2K) 0.45 0.45 0.45

Wall WI(m?2K) 0.52 0.18 0.18

Window WI(m?2K) 3.54 1.44 1.44

Floor WI(m?2K) 0.56 0.20 0.20
Thermal bridging
supplement indica- Continuous Continuous

tion (as used in EPC
software)

Inside insulation

exterior insulation

exterior insulation

Heat and cool supply System
Heating
Cooling

Ventilation system

Thermal solar system

Solar panels for DHW

Gas new boiler (non-condensing)

Solar panels for DHW

Heat pump

Increase d% of DHW de-
mand covered by solar
panels

Further system

Sunscreens scheduled
according to the incident
radiation

* U values applied in the improvement depends on the climate zone, the U values shown are those more restrictive (D1 Zone).
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Figure 25: “Building Display Sheet” of the exemplary MFH <ES> [IVE, 2014]

Table 72: Exemplary MFH — Results of the energy balance calculation; Procedure: National Basic Pro-
cedure for energy certification of new building

Variant N° 001 002 003

Label of the variant triplet “Natural gas”

Variation level Minimum Requirement Improved Standard Ambitious Standard / NZEB
Energy standard DB-HE 06 DB-HE 13 RD 235/2013

National Basic Procedure for energy certification of existing building

Calculation method Simplified option CERMA

National reference area

(conditioned useful floor area) i fzdy e e
Thermal transfer coefficient by

transmission. related to envelope ~ W/(m?2K) 0.88 0.41 0.41
area

Relation to requirement % 100 % 46 % 46 %
Energy need for heating kWh/(m?2a) 63.7 28.3 28.3
Relation to requirement % 100 % 44 % 44 %
Delivered energy kWh/(m?a) 74.2 36.0 36.0
Primary energy demand kWh/(m?2a) 75.0 36.4 36.4

Note: the values depend on the climate zone; the values shown are those more restrictive (D1 Zone).

In this example the same supply system is used as with the demand requirements of DB-HE
13 and the existing system of DB-HE 06, the building comply the requirements of the Ambi-
tious Standard / NZEB standard in D1 climatic zone. In other warmer climatic zones, as B3 or
B4, primary energy demand is different in both levels as the supply system is different, how-
ever the differences in U-values are no so high.
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TABULA calculation results for all exemplary buildings

EPISCOPE

Table 73 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for all three exemplary buildings.

Table 73: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary
conditions)
o o = CO TR O e e R T O R R T
c zZ o 9 OxCGS_CUCDGS3«5(:(53«5@«50(5@«5._«50)(6_0«50)«50)«5
5 = = BE JEBE SEQE|JE QE|SE JESESE E JESE £E
= 3 — uS ST oS oS oS3 2| /T EXT I g ST EXT O 5%
2 5 |53 9523E5 5|95 5552555357535 5 A8
m
bt = SIS <l (= o2 oz Iz 3z 22 le AR
@ < 1) = o = ) I3 b [5) 2 x
o —= (7] @ © ] ko] | © — @
= = 9 o © I o 4 3 d
_CI ) o c_| o UI
>I o
[op
SFH Minimum Re-
01 STEe 238 79 0 8 25 |10 19 | 42 0 0 0 3 0 0 0
s THES 02 'd”;rpéo"e“ SN 113 (35 | 0 | 3 | 7 |10 (19|20 0o | 0o 0| 3|0 |0 | 0
Ambitious Stan-
EsMEsFhoscen 03  gard / NZEB 1.08 31 0 3 7 |10 19|27 o0 0 7 2 0 0 0
TH Minimum Re-
01 e 120 31 O 3 21|10 19 |37 0 0 0 3 0 0 0
TS o2 mProvedStan ) g0 25 0 3 6 (20 19|20 0 0 0 3 0 0 0
_ Ambitious Stan-
ﬁmﬁﬁen 03 ard/NZEB 093 23 0 2 6 | 10 19 | 27 0O 0 7 2 0 0 0
Minimum Re-
MFH 01 e 107 45 0 4 22|15 24| 42 o0 0 0 3 0 0 0
< SPR Improved Stan-
L4l 02 4 p 053 22 0 2 6 |15 24 |23 0 0 0 3 0 0 0
Tkl ard
: Ambitious Stan-
esmemeioscen O3 o/ NZER 050 19 © 2 6 | 15 24 |34 0 0 6 2 0 0 0
Minimum Re-
AB 01 e 096 30 0 3 21|15 24 |4 0 0 0 3 0 0 0
02 'd”;f’éo"ed San- 149 15 0 2 6 |15 24|22 0o 0o 0o 3 0 0 0
2 . Ambitious Stan-
esveasoecen 03 Gard/ NZEB 047 12 O 1 6 | 15 24 | 34 0 0 6 2 0 0 0

Explanation of Quantities (TABULA Datafields)

h_Transmission
_h_nd

q_ve_rec_h_usable

q_h_nd_net

q_g_h_out

q_w_nd

g_g_w_out

Wi(m2K)
kWh/(m?a)

floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
energy need for heating
usable contribution of ventilation heat recovery
net energy need for heating (q_h_nd - q_ve_rec_h_usable)
generated heat heating system (net energy need + storage losses + distribution losses)
net energy need domestic hot water
generated heat dhw (net energy need + storage losses + distribution losses)

q_del_sum_gas, ..._ail,
..._coal, ... _bio, ..., _el,
... _dh, ... _other, ..._el
q_exp_sum_el

kWh/(m?a)

kWh/(m?2a)

sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

sum produced electricity (negative value)
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TABULA

3.7.3 Sources / References Spain

Table 74:
Reference
shortcut

[ENCERTICUS
consortium, 2013]

[IDEA, 2011a]
[IDAE, 2011b]

[IVE, 2014]

[Ministry of Devel-
opment, 2013]

[Ministry of Devel-
opment, 2014]

[Ministry of Hous-
ing, 2006]

[Ministry of the
Presidency, 2007]

[Ministry of the
Presidency, 2013]

[Salmerodn et al.,
2013]

[Working Group for
Rehabilitation
“GTR”, 2011]

Sources / References Spain

Concrete reference (in respective language)

ENCERTICUS consortium, National reports on energy
certification of buildings, SPAIN, 2013

IDAE, Factores de conversion energia final -energia
primaria y factores de emisiéon de CO2 — 2011

IDAE, Analisis del consumo energético del sector resi-
dencial en Espafia, INFORME FINAL ; July 2011

A. Garcia-Prieto Ruiz, Begofia Serrano Lanzarote,
Leticia Ortega Madrigal, Catélogo de tipologia edificatoria
residencial. Ambito: Espana. IVE, Septiembre, 2014

Ministry of Development. Technical Building Code. Regu-
lation, Madrid: Government of Spain, 2006

Ministry of Development. LIDER-CALENER unified tool,
Madrid: Government of Spain, 2014

Ministry of Housing. Technical Building Code. Regula-
tion, Madrid: Government of Spain, 2006

Ministry of the Presidency, Royal Decree 47/2007, of 19
January, by which the basic procedure for certification of
energy efficiency of new buildings was approved, Madrid:
Government of Spain, 2007

Ministry of the Presidency, 235/2013 Royal Decree of 5
April, by which the basic procedure for the certification of
the energy performance of buildings is approved, Madrid:
Government of Spain, 2013

J. Salmerdn, S. Alvarez, JL Molina, A. Ruiz, F. Sanchez,
Tightening the energy consumption of buildings depend-
ing on their tipology and on Climate Severity Indexes,
Building and Environment 58 (2013) 372-377

Working Group for Rehabilitation “GTR”, A National
Perspective on Spain’s Buildings Sector. A Roadmap for
a New Housing Sector. November 2011

<ES> Spain

Short description (in English)
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3.8 <FR> France
(by EPISCOPE partner Pouget)

France introduced the first thermal legislation in 1974 [RT 1974]. Before buildings were
mostly not insulated and equipped with single glass windows. The level of energy require-
ments of this regulation was about one third lower than the average energy consumption of
the existing building stock at this time.

However, in France scientific research about reduction of energy use in buildings already
started in the fifties [ADEME 2011]. In 1971 the inter-ministerial program “Plan Construction”
was installed, launching several ambitious research programs about solar and bioclimatic
houses (since 1979: “Habitat original par la thermique (HOT)”, since 1983: “Habitat Econome
en Energie & I'horizon1985 (H2E85)” [Nicolas 1977] [Alexandroff 1979] [COMES 1981]
[Daussy 1983] [Olive 1989].

In parallel low energy prices and the pushing of electric heating in the context of the devel-
opment of a large nuclear plant stock slow down the dissemination and generalisation of en-
ergy efficient buildings. France building sector fell behind on energy efficiency progress in
other European countries for a couple of decades.

This gap was closed with the introduction of the thermal legislation of 2012 [RT 2012]. It is
considered as the second efficiency revolution in the building sector after introduction of first
legislation in 1974, lowering the requirement level by half.

The RT 2012 was prepared by the energy label BBC (Batiment Basse Consommation) car-
ried out by the NGO Effinergie and established as legal energy label in 2007. It was inspired
by the Switzerland energy label Minergie. The approach and calculation method are based
on thermal legislation of 2005 (RT 2005) and it fixed the maximum primary energy demand
for heating, cooling, DHW, lighting and auxiliaries at 50 kWh/(m2.yr), modulated by coeffi-
cients from 0.8 to 1.3 according to the 8 climate zones. Between 2007 and 2014, more than
335000 new dwellings were certified BBC [Effinergie 2014]. The energy performance of
those buildings can be compared to low energy houses in other European countries, an-
nouncing heating needs between 25 and 45 kWh/(m2.yr)** depending on climate zone.
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RT74
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Figure 26: Evolution of primary energy demand for heating, cooling, DHW, lighting, ventilation and auxil-
iaries for residential buildings with fossil combustibles in climate zone H2 [Pouget 2014]

4 per m2 of habitable surface
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This requirement level was more or less integrated to the RT 2012. The new legislation intro-
duced furthermore the bioclimatic need (Besoin bioclimatique Bbio) as a new requirement. It
unites need for heating, cooling and lighting calculated with standard conditions into one pa-
rameter assessing the bioclimatic quality of the building.

New constructions going further than legal requirements towards energy efficiency are at
present marginalized. It concerns mainly buildings respecting energy labels like Effinergie+,
Passivhaus, Minergie-P or Bepos-effinergie. About 1 000 dwellings are already certified ac-
cording to one of this labels and about 12 000 are under way.

There is no legal energy label associated to the RT 2012. French government installed a
work group to elaborate the basis of a new environmental label for new buildings which will
integrate energy performance and other environmental criteria. Results are expected by next
year (2015) [PRB 2013].

French government estimates in its report to the European Commission of 16™ of January
2013 that the requirement level of RT 2012 corresponds to NZEB [France 2013]. Apart from
that indication in this specific report, there is, for the moment, no other documents in France
mentioning an official definition of Nearly Zero-Energy Buildings (NZEBS).

On the other hand there is a large discussion about Batiments & Energie POSitive (BEPOS,
Buildings with positive energy) which were announced in the Act Grenelle 1 [Grenelle 1
2009]. Generally speaking it describes a building producing more energy than it needs. But
more detailed definitions differ considerably in requirements toward the building performance
and the energy uses taken into account (see below).

3.8.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in France

The last amendment of French Thermal Regulation came into force for all new constructions
in January 2013.

The situation of thermal legislation and EPC calculation in France is quite complicated re-
garding requirements towards new constructions and refurbishments, legal texts and calcula-
tion methods. The following figures (Figure 27 and Figure 28) explain the main differences.

piSmErog atons
Refurbished buildings

RT élement

New buildings

RT 2012 o RT global
par element 9
(Decreeissuedon (" 7
26th of October Executive order Executive order Decreeissuedon
2010* issued on - issuedon 14th of September
& 28th of December 3rd of May 2007 13th of June 2008 2008
2012 )
Calculation Calculation Calculation
method method method
L{ Méthode Th-BCE - Méthode Th-C-E-Ex Méthode 3CL DPE
(issued on 20 th of (issued on Bth of (issuedon 17th of
July 2011) August 2008) October2012)
S -y

*  Residential buildings and some non-residential buildings (office, educational and early childhood centers)
**  All other non-residential buildings

Figure 27: Legal status of thermal regulations and EPC [Pouget 2014]
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New buildings Existing buildings EPC
Reference Gross floor area Gross floor area Living area
surface SHON RT SHON SHAB
Heating, Cooling, DHW, Heating, Cooling, DHW, Heating, Cooling,
Energy uses Lighting, Auxiliaries Lighting, Auxiliaries DHW
Calculation Th-BCE 2012 Th-CE-Ex 3CL DPE
method
Calculation Building Building Dwelling
scale

Figure 28: Differences between thermal regulations and EPC calculation [Pouget 2014]

By reasons of the shown differences, the results of EPC and thermal regulation calculations
can't be compared.

Minimum requirements for new residential buildings in France

The French Thermal Regulation of 2012 for new constructions includes essential changes
comparing to the last regulation of 2005:

RT 2012 abandon the approach of comparison with a reference building to define the
requested level like it was done in RT 2005. In contrast it imposes maximum values for
primary energy demand depending on the climate zone, building use, average scale of
dwellings and use of renewable energy carriers.

RT 2012 introduces the bioclimatic need (Besoin bioclimatique Bbio) as a new require-
ment to assess the bioclimatic quality of the building.

A new calculation method was elaborated (Th-BCE-2012).

Climatic data of the 8 climate zone were adapted to the global warming what leads to
higher average temperatures.

A new reference surface was introduced (Shongr) which is about 5 % to 15 % larger than
the previous one (Shon). Shongt is the gross floor area. In residential buildings it is be-
tween 20 % and 35 % larger than the habitable surface.

RT 2012 fixes three global requirements:

Respect of a maximum primary energy demand for heating, cooling, DHW, lighting and
auxiliaries. It's the Cep,max (Consommations en énergie primaire) expressed in
KWhpg/(m2.yr).

Respect of a maximum number of points of the bioclimatic need taking into account heat-
ing, cooling and lighting. It's the Bbio,max (Besoin bioclimatique) expressed in points.

Respect of a maximum conventional interior temperature to justify admissible summer
comfort. It's the Tic,réf (Température intérieure conventionnelle) expressed in °C.
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Definition of Cep,max :

Cep,max = 50 x Mc type x (Mc géo + Mc alt + Mc surf + Mc GES) [kKWhpg/(m2.yr)]

Mc type: Depends on the building use and the belonging to categories CE1 or CE2 (without / with cooling).
Mc type = 1.0 (CE1) or 1.2 (CEZ2) for residential buildings
Mc géo: Depends on climate zone
Zone Hla Hib Hlc H2a H2b H2c H2d H3
Mc géo 1.2 1.3 1.2 1.1 1.0 0.9 0.9 0.8
Mc alt: Depends on altitude of the site
Mc surf: Depends on average size of the dwellings. Takes into account higher specific DHW need in small
dwellings
Mc GES: Depends on main energy carrier for heating and DHW. Use of wood or urban heat out of renewable

energy allow higher primary energy consumption.

The initial value for multi-family houses is 57.5 instead of 50 until 31* of December 2014.
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Figure 29: Values of Cep,max in kWhpe/(m2.yr) for multi-family houses in the 8 climate zones
(Mc GES = 0, average size of dwellings 30/ 60 / 90 m2, altitude <400 m, CE1 / CE2) [Pouget 2011]

The calculation of the Cep of the project can take into account electricity production on site
issued of PV or cogeneration up to an amount of 12 kWhpg/(m2.yr).
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Definition of Bbio,max :

Bbio,max = Bbio,max moyen x (Mb géo + Mb alt + Mb surf)

Bbio,max moyen depends on the building use and the belonging to categories CE1 or CE2 (without / with cool-
ing). Bbio,max moyen = 60 (CE1) or 80 (CE2) for residential buildings

Mb géo: Depends on climate zone
Mb alt: Depends on altitude of the site
Mb surf: Depends on size of the dwelling (only single family houses)

The calculation of the Bbio of the project takes into account the need for heating, cooling and
lighting:

Bbio = 2 x heating demand + 2 x cooling demand + 5 x lighting demand

Additional requirements

In parallel to the three global requirements RT 2012 has several specific requirements:
e Single family houses has to use renewable energy for a part of their energy demand:

0 by solar thermal system for DHW with a collector size corresponding to 2 m2 orien-
tated south

0 by using urban heat issued of more than 50 % of renewable energy or heat recovery

0 by demonstrating that renewables energies contribute with at least 5 kWhpg/(m2.yr) to
the Cep

0 As alternative to those points the requirement is fulfilled if the building use a thermo-
dynamic system for DHW production with COP>2.0 or a mini-cogeneration with ther-
mal efficiency > 90 % and CHP coefficient > 0.1

¢ Residential buildings have to proof the airtightness of the envelope by pressure test.
Maximum values for g4 at 4 Pa are 0.6 m3/(h.m2) for SFH and 1.0 m3/(h.m?) for MFH.

¢ Residential buildings need a minimum window surface of 1/6 of habitable surface.
¢ Requirements toward solar protections and minimum opening surfaces

e Requirements towards measurement of energy consumption and information of the oc-
cupants.

e Several requirements towards regulation of heating or cooling systems and lighting in
common areas of multi-family houses.

Calculation method of the Thermal Regulation RT 2012 for new residential
Buildings

The legal calculation method is called Th-BCE 2012 [Th-BCE 2012]. It's a complete scheme
for the calculation of residential and non-residential buildings and includes calculation mod-
ules for heating, cooling, DHW production, artificial lighting and ventilation systems and a
primary energy based energy carrier assessment. It also includes a module to calculate the
conventional interior temperature for the reference and the real project. Multi-zone calcula-
tions are possible.

Calculation is based on hourly energy balance for one year. The method is using climatic
data according to EN 1SO 15927-4 for the reference stations of 8 climatic zones.

The primary energy factors to be used for calculation issuing are the agreed weighting fac-
tors for energy carriers in France:

2.58 kWhpe/kWhge for electricity
1.0 kWhpe/kWhee for all other energy carriers

Energy delivered by solar thermal systems on side is directly subtracted from the energy
demand. Electricity out of PV or cogeneration on site is weighted with 2.58 KWhpe/kWhgjec.
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| ThBCE 2012 vu desentrées utllisateurs |

|T-"ro|et | [situation geographique : département, altitude.. |
|batiment | [sHOr | |  Photowltaique |
|zones | [type dezone (liste) [perméabilité inteme pour les débits au travers de I'enveloppe |
|groupes | |indicateur gpe standard ou circulation |
| Surface utile |
|inertie |
= |bales masques verandas
3 parois opaques masques vérandas
ponts thermiques masques vérandas
bouches d'air
perméabilité
|debits d'air requis |bouches ou équivalent | réseaux | centrales |
v
g émetteurs chauds réseaux (sec. ; primaire) sources amont
S |émetteurs froid réseaux (sec. ; primaire) générateurs éventuelles
% robinets dECS réseaux (sec. ; primaire) (solaire, air...)
| éclairage articificiel |
[focaux (liste conv) |surface utiles et accés a I'éclairage naturel |

Figure 30: Schema of the structuring of input data of Th-BCE 2012 calculation method [Th-BCE 2012]

French EPC calculation method for new residential Buildings

Like described in the introduction, EPC calculation is quite different from Thermal Regulation
calculation.

e The calculation takes into account only heating, cooling and DHW production
o The result is expressed per m2 of habitable surface and not of gross floor area
e The calculation is realised for each dwelling and not for the whole building

e The calculation method is different from the method for Thermal Regulation

Three calculation methods are applicable, introduced by Executive Order of 9" of November
2006:

¢ DELG6-DPE and Comfie-DPE, which are based on hourly simulation

e 3CL-DPE, much less complex than the other ones and mostly used for EPC calcula-
tions. Latest actualisation of 3CL-DPE is from 17" of October 2012 [3CL-DPE 2012].

The results of the calculation are expressed in
e Delivered energy in kWh/yr
¢ Annual energy cost in EUR/yr
e Primary energy demand in KWhpg/yr
e Primary energy demand in KkWhpg/(m?2.yr)

e GHG emissions in kgcoa/(m2.yr)
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Diagnostic de performance énergétique - logement (6.1)

Consommations annuelles par énergie

obtenues par la méthode 3CL, version 15C, prix moyens des énergies indexé:

s au 15/08/2006

Consommations en
énergies finales

Consommations

en énergie Frais annuels

d'énergie (TTC)

USAGES RECENSES

primaire
détail par énergie et par usage | detail par usage en
en kWhes kWhes

Chauffage Electricité : 20864 kWhef 53829 kWhep 1890 €
Eau chaude sanitaire Electricité : 7080 kWhef 18265 kWhep 463 €
Refroidissement

Abonnements 423 €
CONSOMMATION

D’ENERGIE POUR LES 27943 kwhef 72094 kWhep 2777 €

Consommations énergétiques

(en energie primaire)

Pour le chauffage, la production d'eau chaude
sanitaire et le refroidissement

Emissions de gaz a effet de
(GES)

Pour le chauffage, la production d'ea

serre

u chaude

sanitaire et le refroidissement

Consc jion ¢ nnel

352 kWhep/m2an

E ion des émi

20 kgcoa'm?an

Logement économe

Logement

Faible émission de GES
<5 A

6a10

B

i

Logement

g1a1s0  C 11420 C oo 20
kg égco2’m®.an
151 & 230 D ‘21 435 D ‘
2214320 E wass  E
331a450 F o _
kWh ep/m?.an
Logement énergivore Forte émission de GES

Figure 31: Example for results out of EPC calculation [DPE OPHM 2009]

Status of NZEB definition for residential buildings in France

For the moment there is no official definition of Nearly Zero-Energy Buildings (NZEBs) in
France. Discussions are mainly focused on what is called “Batiments & Energie POSitive”
(BEPOS, Buildings with positive energy).

Different approaches to define a BEPOS are observed:

Buildings respecting RT 2012 requirements with compensation of primary energy de-

mand of heating, cooling, DHW, lighting and auxiliaries by renewable electricity genera-
tion on site with annual balancing. Calculation with calculation method Th-BCE 2012.
Most BEPOS projects in France use this definition.

Buildings respecting a more ambitious energy level than RT 2012 (e.g. Cep < 0.9 x

Cep,max) with compensation of primary energy demand of heating, cooling, DHW, light-
ing and auxiliaries by renewable electricity generation on site with annual balancing. Cal-
culation with calculation method Th-BCE 2012. This definition was used for a call of pro-
jects by the ADEME lle-de-France [ADEME 2014].
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e The association Effinergie®® developed last year the label Bepos-effinergie [Effinergie
2013]. It has three main requirements:

1.

2.
3.

The building has to respect requirements of the energy label Effinergie+ what corre-
sponds mainly to a reduction of 20% of the Cep,max and Bbio,max according to RT
2012:

Cepnmaxeffinergie+ = 0,8 x Cep,maxgr2o12

BbiO,maXeffinergie+ = 0,8 x Bbio,maxgr2012

The embodied energy and the potential of eco-mobility must be evaluated

The balance between non-renewable energy demand and energy production on site
(Bilanepn) mustn’t exceed a maximum permitted difference (Ecartayoriss):

BiIaI']epnr s Ecartautorisé

- Solar Radiation
Electricity

Natural Gas

Electricity

|
S —

Iiecovared

Heating Water
Energy

.“ = 0 + Ecart autorisé

Permitted Difference
District Heating ( )

== |nput of non-renewable primary energy
i [NPUT Of renewable primary energy
_ Qutput of primary energy

Figure 32: Principe of energy balance for Bepos-effinergie label [Effinergie 2013]

Following primary energy factors are used for the balance calculation:

Energy input Energy output

Electicity 2,58 -2,58
Wood 0

District heating out of 0,5 or part of

renewable energies non-renewable

Other district heating 1,0

Gas, fuel, other 1,0

Figure 33: Primary energy factors Bepos-effinergie [Effinergie 2013]

25

Effinergie association in France is comparable to Minergie in Suisse and Passivhaus Institute in Germany. It

was created in 2006 and promotes low energy buildings, in new constructions or refurbishments. They were at
the origins of the “BBC-Effinergie” label in France, in 2007.
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The permitted difference Ecart,yoriss IS calculated by adding the maximum primary en-
ergy demand according to Effinergie+ label and the reference consumption of primary
energy for all uses which are not taken into account by regulation (specific demand
for household appliances, consumer electronics...) and by subtracting the reference
production corresponding to the potential of renewable energy production on site:
Ecartautonse Cep maxeffmergle+ + Aueref - I:)rOdref

Auergr [kWhee/(m?.yr)]

Residential buildings 70
Office buildings 100
Educational buildings, schools, creches 30

Figure 34: Values for reference consumption of primary energy for all uses which are not taken
into account by regulation for Bepos-effinergie [Effinergie 2013]

The potential of renewable energy production on site depends of number of building
levels and on climate zone:

The reference production corresponds to the potential of renewable
energy production on site

Prodref = 110 * MpNiv * Mpgéo

Mpuiv is function of levels Mpgeo is function of climate zones

\

05 e | os 0,9 oo otk 2
06 ] 4niveaux 07 - 1 ;
7 . 0,87
08 | 3niveaux 09
1 | 2niveaux
1
1 J 1 niveau 1,4 1!17

Figure 35: Calculation of renewable energy potential for Bepos-effinergie label [Effinergie 2013]

The label is based on legal calculations of RT 2012. It takes into account all energy uses
on site. The perimeter can be one or more buildings concerned by one building license or
a development plan.

First buildings are certified “Bepos-effinergie”.
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Another approach considers that energy demand of the buildings has to be reduced fur-
ther down to passive house level what allows easier to cover the energy demand of all
energy uses by renewables energy produced on site or nearby [Rochard 2012]. A pas-
sive single family house in the north-east of France only needs about 40 m? of PV panels
to cover the whole primary energy demand.

Passive house standard requires a maximum heating demand of 15 kWh/(m2.yr) and a
primary energy demand for all energy uses in the building of 120 kWhgg/(m2.yr). The val-
ues have to be calculated with the Passive House Planning Package (PHPP) for the local
climate.

Considering the wide range of climate conditions in France, the energy performances of
the thermal envelope and the HVAC systems of a passive house differs considerably be-
tween the north-east and the south of France. Three major zones — almost identical to
the 3 superordinate climate zones of thermal regulation H1, H2 and H3 — can be defined
regarding the required performances to meet passive house level:

Passive house

Triple glazing
Balanced ventilation

Double glazing
Balanced ventilation

-

Passive house
effinergie+

Figure 36: French climatic zones and segmentation for different passive house variants
[Pouget 2014]

0 North, east and centre of France (climate zone H1 + H2b-NE, lightly bluish coloured):
Quality of thermal envelope and systems correspond to build passive houses in Mid-
dle Europe (Germany, Switzerland...): U-values of opaque envelope between 0.10
and 0.15 W/(m2K), triple-glazed windows, balanced ventilation with high efficient heat
recovery.

0 Western and south-western France (climate zone H2 without H2b-NE, yellowy col-
oured): Reduced envelope performance is possible, e.g. using of double-glazed win-
dows.

0 Southern France (climatic zone H3, in red): Passive house level corresponds to ef-
finergie+ label, what means further reduced envelope performance and no need of
balanced ventilation with heat recovery.

If that way energy demand stays more or less at the same level in each zone, it is all the
easier to compensate energy demand by PV when going to the south.
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Table 75: Overview features current Thermal Regulation Calculation Method compared to the assumed
NZEB definition for residential buildings in France
Calculation Method New Building Regulations — (part 1)
Country FR FRANCE Status 15/07/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
assumed French NZEB Definition

Legislation / Standards
Réglementation Thermique 2012 [RT 2012]

Explanation / Comments

RT 2012 is applied in France since 1* of January 2013 for all new residential build-
ings

No official French NZEB definition until
now. One possible approach is the
privately developed label “BEPOS-
Effinergie” developed by the associa-
tion Effinergie.

Energy Services

X Heating x  DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation x  Lighting

Explanation / Comments
All the energy uses on site are taken into account.

The BEPOS Effinergie label also takes
into account all energy uses not con-
sidered by regulation with a reference
consumption of primary energy (for
example: residential buildings: 70
KWhPE/m2.yr ; Office buildings 100
KWHPE/mZ.yr). (this method is on
process and is not definitive)

Calculation Procedure

Calculation of energy need for heating
(building)

X Calculation of delivered energy (system)

Calculation period
Hour

Hour

Explanation / Comments
The calculation period is entirely based on an hourly period for a whole year.

Same calculation method than thermal
regulation 2012.

Consideration of Special Technologies
Thermal Systems

X Ventilation system with heat recovery

X Thermal solar system

X Other special systems: Biomass stoves

Balance period Self-use
On-Site Electricity Production Feed-in Self-use’ todetermine  considered for
self-use H-C-W-HE
X On-site CHP X
X On-site PV X

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity
Explanation / Comments
On-Site Electricity Production:
- The thermal regulation doesn’t make differentiation between “feed-in” and “self-
use”.
- In the thermal regulation, for residential buildings, a maximum amount of primary
energy of 12 kWhpe/m2.yr by on-site PV production can be taken into account

Same calculation method than thermal
regulation 2012.
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Table 75 (continuation)
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Calculation Method New Building Regulations — (part 2)

Country FR France

Status 15/07/2014

Type of Requirements (new buildings)

U-values of building elements ) o
o Primary  Agreed weighting
Heat transfer coefficient by N energy  factors

transmission
Energy need for heating Carbon dioxide emissions
Delivered energy X Other Bbio*, Tic

Explanation / Comments

* Bbio means bioclimatic need (Besoin bioclimatique) and assess the bioclimatic
quality of the building; Tic means summer climate control temperature (Température
intérieure conventionnelle).

Label BEPOS-Effinergie:
Main requirement:

Balance of non-renewable primary
energy < permitted difference

Bilan gpnr < Ecart 5torise

The permitted difference is the sum of
three elements:

Cepref + Aueref - Prodref

Cepréf is the reference consumption
of primary energy according to the
Effinergie+ label for the uses taken into
account by regulation

(Heating, DHW, Room cooling, Light-
ing, Auxiliary electricity for HVAC)
Aueréf s the reference consumption
of primary energy for all uses which are
not taken into account by regulation
(e.g. 70 KWhepg/(m?2yr) for dwellings)
Prodréf is the reference production

corresponding to the potential of re-
newable energy production on site
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Table 76: Overview features current EPC calculation method compared to the assumed NZEB definition

for residential buildings in France

EPC Calculation Method New Buildings

Country FR FRANCE

Status 15/07/2014

Calculation Method for Energy Performance Certificates
of New Residential Buildings

Special Aspects with regard to the
assumed National NZEB Definition

Legislation / Standards
3-CL-DPE (EPC calculation method)

Explanation / Comments
The EPC calculation method differs from the thermal regulation calculation method.

Energy Services

X Heating x  DHW Appliances
X Cooling Auxiliary Other:
Ventilation Lighting
Explanation / Comments
Calculation Procedure Calculation period
N &%I;I:élilgg)on of energy need for heating Year
X Calculation of delivered energy (system) Year

No calculation procedure / only separate requirements for components

Explanation / Comments

Consideration of Special Technologies
Thermal Systems

X Ventilation system with heat recovery

X Thermal solar system

X Other special systems: Biomass stoves
Balance period Self-use
On-Site Electricity Production Feedin Self-use’ 10 determine  considered for
self-use H-C-W-HE
On-site CHP
On-site PV

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments

Type of Energy Carrier Assessment
X Delivered energy
X Primary energy demand Agreed weighting factor
X Carbon dioxide emissions Non-renewable
X Energy costs
Other:

Explanation / Comments

The primary energy demand is calculated with agreed weighting factors (electricity:
2.58 ; other energy: 1).
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Assessment of energy carriers in France

French Thermal Regulation in 2000 [RT 2000] defined for the first time legal factors to con-
vert delivered energy to primary energy in context of thermal regulation calculations. Since
then the official primary energy factors didn’'t change and the values were reconfirmed in the
legal texts for the following thermal regulations and the EPC calculation method.

There are only two factors:

2.58 kWhpe/kWhpe for electricity
1.0 kWhpe/kWhpe for all other energy carriers

Those factors don't reflect physical reality, they are only agreed factors. No distinction is
made between renewable and non-renewable part. Concerning combustibles, the factor is
based on delivered energy with net calorific value. Table 77 also reflects a conversion with
regards to gross calorific values. The ratio between both has to be taken into account for
each combustible:

Natural gas: gross calorific value = 1.11 net calorific value
Liquid petrol gas  gross calorific value = 1.09 net calorific value
Fuel oil: gross calorific value = 1.07 net calorific value
Coal: gross calorific value = 1.04 net calorific value

Table 77: French primary energy factors

Label / type of factor T M=t

used for EPC rating X

used_ for building regulations N

requirements

Label (national language) O imalre on énergie frale PCI " primaire on énergie nale PCS
Description / type of weighting Agreed factors, no distinction between Agreed factors, no distinction between
factor renewable and non-renewable parts renewable and non-renewable parts
:ﬁgf,g;i;ggéﬂgi‘i ?geby e Net calorific value Gross calorific value
Reference [RT 2012] [RT 2012]

Fuel 1.0 0.935

Natural gas 1.0 0.900

Liquid gas 1.0 0.917

Electricity 2.58 2.58

Biomass 1.0 1.0

District heating without CHP 1.0 1.0

District heating with 67 % CHP 1.0 1.0

District heating with 100 % CHP 1.0 1.0

District heating biomass without 10 10

CHP

Methodological points for discussion in France
The most relevant discussion points are:

e The introduction of RT 2012 with its strong tightening of requirements obligates to change
a lot on traditional way of design and construction methods in the building sector. This
happens not without difficulties encountered by building-owners, planers and building
companies. In the context of an important slowdown of the construction sector in France
the last years this leads to a discussion about complexity of regulations in the building
sector and legal calculations. A workgroup was implemented by the government to sim-
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plify legislation [France 2014]. Several propositions to lighten requirements of the RT
2012 are analysed, e.g. changing modulation for little buildings, extend exception for
multi-family houses to consume 15 % more primary energy, lighten requirement toward
minimal window surface and thermal bridges.

o Direct electrical heating is still widespread in French buildings. Part of stakeholders in the
energy and building sector blame the RT 2012 for penalising electric heating. They argue
that French electricity production has very low greenhouse gas emissions (75 % of elec-
tricity production are out of nuclear plants and 15 % out of hydrodynamic power) what is
not taken into account by Thermal Regulation [EDEN 2014]. It seems very probable that
criteria on greenhouse gas emissions will be introduced in parallel to primary energy cri-
teria in the future environmental label and legislation.

e Regarding the implementation of NZEB and Bepos there is a large discussion about the
preconditions to integrate electricity from renewable sources into the French energy sys-
tem [CRE 2014]. Main points are:

- Reflections about the scale of Bepos projects. At the moment the approach is basi-
cally focused on one building. But the tendency goes to a bigger scale like city block
or urban quarter.

- Reflections who to manage disparity between PV production in summer and higher
energy need in winter. Eventual adaptation of balancing periods instead of yearly bal-
ance.

- Valorisation of self-use of electricity produced in connection with buildings.

- Development of energy storage capacities on each level, for short, medium or long
periods and valorisation of storage capacities in the building.

- Development and generalisation of smart grid in order to manage disparities of de-
mand and production and valorisation of energy management on building level.

e At the moment priority is given by the government to actualise the thermal regulation for
energy refurbishments and to harmonise the calculation methods for new and existing
buildings. Work on that amendment is in progress and results are expected next year.

In parallel a workgroup elaborates the basis of a new environmental label for new build-
ings witch will prepare the future legislation [PRB 2013].

3.8.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the French Residential Building Typology

A complete version of the national residential building typology was developed in 2012 within
the scope of the program RAGE (Régles de I'Art Grenelle de I'Environnement 2012) [RAGE
2012]. It describes a total of 26 types of building families, their urbanistic and architectural
characteristics, typical construction methods and elements and major building equipment.

During the TABULA project a French residential building typology was developed within the
common TABULA concept. During the EPISCOPE project this typology was actualized and
datasets of existing buildings for each building category were entered to the TABULA data
structure. The existing set of building pictures was replaced by photos of the existing build-
ings. The actual typology represents only partly the real building stock with regard to the
large diversity of French building stock.
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Classification scheme for the French residential building stock (“Building Type
Matrix”™)

Region Construction  [Additional
Year Class Classification Single-Family Multi-Family |Apartment Block
House House

1 National ... 1914 generic

FR.N.SFH.01.Gen  FR.N.TH.01.Gen FR.N.MFH.01.Gen

National 1915 ... 1948 generic

FR.N.SFH.02.Gen FR.N.AB.02.Gen

National 1949 ... 1967 generic

FR.N.SFH.03.Gen  FR.N.TH.03.Gen FR.N.MFH.03.Gen FR.N.AB.03.Gen

National 1968 ... 1974 generic -

FR.N.SFH.04.Gen  FR.N.TH.04.Gen FR.N.MFH.04.Gen FR.N.AB.04.Gen
§

—

d

National 1975 ... 1981 generic -
FR.N.SFH.05.Gen  FR.N.TH.05.Gen FR.N.MFH.05.Gen FR.N.AB.05.Gen
National 1982 ... 1989 generic
FR.N.SFH.06.Gen  FR.N.TH.06.Gen FR.N.AB.06.Gen
National 1990 ... 1999 generic n
FR.N.TH.07.Gen FR.N.AB.07.Gen
National 2000 ... 2005 generic

— —
FR.N.SFH.08.Gen  FR.N.TH.08.Gen FR.N.AB.08.Gen

National 2006 ... 2012 generic -

FR.N.SFH.09.Gen  FR.N.TH.09.Gen FR.N.MFH.09.Gen

National 2012 ... generic l |! . e | ﬂ

FR.N.SFH.10.Gen  FR.N.TH.10.Gen FR.N.MFH.10.Gen FR.N.AB.10.Gen

=
o

Figure 37: Classification scheme ("Building Type Matrix") of the French residential building typology
including new buildings since 2012
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During the IEE Project EPISCOPE the building type matrix was extended towards new build-
ings, reflecting the current legal requirements. Figure 37 shows the respective matrix. Three
further examples buildings have been identified which are now used for showcase calcula-
tions reflecting possible practical implementations of new buildings according to the national
minimum requirements and future NZEB standards (Table 78).

Table 78: Exemplary new buildings representing the latest construction year classes (2012 ...)

SFH TH MFH AB
Smg};{lc(a):;egmﬂy Terraced House Multi-Family House  Apartment Block

: ‘!IP!'EE.I I

FR.N.SFH.10.Gen FR.N.TH.10.Gen FR.N.MFH.10.Gen FR.N.AB.10.Gen

Number of dwellings 1 1 9 29
Number of full storeys

(conditioned) 2 L 3 6
Number of directly attached 0 1 0 0
neighbour buildings

National reference area o

(Shongs / gross floor area) m 1314 104 591 2606
TABULA reference area

(conditioned floor area, internal m2 103.4 93 539 2210

dimensions)

Building example: variants meeting three energy performance levels for new
buildings

In the frame of TABULA concept three energy performance levels were defined for new
buildings constructed since 2013 in France. They are specified as follows:

Energy Performance levels France

1. “Minimum Requirements” (“RT 2012")
Combination of building and supply system that exactly complies with the current mini-
mum legal requirements of RT 2012 in all 8 climate zones. Zone H2 is the critical one and
values in Table 80 correspond to zone H2b. The relation to requirement doesn'’t vary a lot
in the other zones. Lowest value is 92 % in Hlc.

2. “Improved Standard” (“effinergie+”)
Level of effinergie+ label corresponding to an improvement of 20 % compared to legal
requirements. Valuable for all climatic zones.

3. “Ambitious Standard / NZEB” (“Passive House”)
Level of passive houses. The adjustment was made by PHPP calculation and the de-
scribed quality of thermal envelope is valid for climate zone Hla witch can be considered
as average climate for climate zone H1. The thermal quality of thermal envelope can be
reduced in climate zone H2 towards values for effinergie+ standard but maintaining bal-
anced ventilation with heat recovery. In climate zone H3 passive house standard is iden-
tical to effinergie+ standard.

The distribution of dwellings between the 3 superordinate climate zones is very unequal. Re-
garding the existing building stock more than half of total dwellings and three-fourths of
dwellings in multi-family houses are in zone H1. Only about 15 % of the dwellings are in zone
HS3.
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Figure 38: Distribution of dwellings depending on climate zones in France [INSEE 2006]

In the following the exemplary multi-family house is demonstrated in more detail. Table 79
shows the building features for different performance levels. The real building is realised as

passive house.
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Figure 39:

“Building Display Sheet” of the exemplary MFH.10 <FR>
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Table 79:

<FR>

France

Exemplary multi-family house (MFH) — definition of variants
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 ZINCTETTH I

ITHETT RN »Natural Gas*

FR.N.MFH.10.Gen
Variant N° 1 2 3

- . Improved Ambitious Standard /
Minimum Requirement Standard NZEB
Energy Performance Level Dassive H
RT 2012 Effinergie+ assive fouse
in zone H1

U-values
Roof WI(m?2K) 0.17 0.13 0.10
Wall WI(m?2K) | 0.18 0.13 0.11
Window W/(m2K) 1.60 1.40 0.80
Door WI(m?2K) 2.00 2.00 1.20
Floor WI(m?2K) 0.21 0.17 0.12
Thermal bridging supplement
(whole envelope) W/(m?2K) 0.10 0.05 0.02
Heat Supply System
Heat generator Central condensing boiler
Specification / Supplemental system
Ventilation system Exhaust air Exhaust air Heat recovery
Thermal solar system DHW DHW

In Table 80 results of the national energy balance calculation (second method, see above)

are displayed.
Table 80:

Variant N°
Label of the variant triplet

Variation level

Energy standard

Calculation method
National reference area Shongr*
Besoin bioclimatique Bbio
Relation to requirement
Relation to reference standard
Energy need for heating
Energy need for DHW
Delivered energy

Fossil fuels

Lighting

Auxiliary energy
Primary energy demand

Relation to requirement

*) Surface hors ceuvre nette RT 2012

m2

Points

kWh/(m2yr)
kWh/(m2yr)

kWh/(m2yr)
kWh/(m2yr)
kWh/(m2yr)
kWh/(m2yr)

1

Minimum
Requirement

RT 2012
climate zone H2b

56.4
94%
25.2
25.3

50.5
2.0
2.1

61.8

99 %

2

,Natural Gas"

Ambitious Standard /

Improved Standard

Effinergie+
climate zone H2b

RT 2012 / Method Th-BCE 2012
591
44.5
74%
93 %
19.7
135

33.2
2.0
2.8

46.8

75 %

**) relation to requirement of 15 kWh/(mz2.yr) for heating demand, calculated with PHPP

Exemplary MFH — Results of the energy balance calculation; Procedure: Method Th-BCE 2012

3

NZEB

Passive House
climate zone H1

33.6
46%
100 %**
11.6
16.6

24.9
2.1
6.5

48.6

66 %
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TABULA calculation results for all exemplary buildings

Table 51 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for all four exemplary buildings.

Table 81: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary
conditions, climate zone: FR.N)

o o O = co Tt 0NN a0 e s
c z od O =2 = 2R 2F|cef 20| ¥ B 8P 28 P S8 2& Y&
5 - = BE JEBE SECE|JE QE|SE JESESE E JESE £E
= 3 - WE ST oS o o3 2=l Es s e S5 ES o= 5=
5 > g €S of € §€ €| JE AE|EE ZE EE 5 3£ :.cgl.cmc
@ = 5= "% =2 =2 2 T2 92(e 2| 2 22 P22 2 52 o2
= = I I~ o o |- B i i B 7 N3
2 < g © ST R OREES N o B N G
F = =T R e i
< o o Jd v b
| [op
o
Minimum
SFH 01 Requirement 1.00 57 0 57 50 | 10 10 0 0 0 0 31 0 0 0
Improved
*%! 02 Standard 0.90 50 0 50 43 | 10 10 0 0 0 0 28 0 0 0
gj‘:!.h
Ambitious
FR.N.SFH.10.Gen 03 Standard / NZEB 070 41 16 25 22 |10 10 0 0 0 0 18 0 0 0
Minimum
TH 01 Requirement 110 64 O 64 57 | 10 10 | 75 0 0 0 9 0 0 0
S MW LA

Improved
—--—ii;a 02 Standard 0.70 44 0 44 37 | 10 10 | 49 0 0 0 9 0 0 0

Ambitious 050 32 15 17 12|10 10|16 0 O O 11 0 0 O

FR.N.TH.10.Gt
" 03 giandard / NZEB

MEH Ol Nemirement |070 44 0 44 44|15 17/9% 0 0 0 3 0 0 O
Improved

o ,.,i 02 meroved 050 35 0 35 35|15 16|65 0 O O 4 0 0 0

FRN.MFH.10.Gen (3 Ambitious 030 18 14 4 4 |15 16|22 0 0 O 6 0 0 0

Standard / NZEB

Minimum

AB 01 pnmem [0S0 37 0 37 37|15 15/0 0 0 0 3 76 0 0
Improved

02 Improved 040 30 0 30 30|15 150 0 0 0 3 6 0 0

FRNABI0Gen (3 AMPitious 020 18 15 3 3 |15 15| 0 0 O 0 5 35 0 0

Standard / NZEB

Explanation of Quantities (TABULA Datafields)

h_Transmission W/(m2K) floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
_h_nd kWh/(m2a)  energy need for heating

q_ve_rec_h_usable kWh/(m?a)  usable contribution of ventilation heat recovery

q_h_nd_net kWh/(m2a)  net energy need for heating (q_h_nd - q_ve_rec_h_usable)

q_g_h_out kWh/(m?a)  generated heat heating system (net energy need + storage losses + distribution losses)

q_w_nd kWh/(m2a)  net energy need domestic hot water

q_g_w_out kWh/(m?a)  generated heat dhw (net energy need + storage losses + distribution losses)

q_del_sum_gas, ..._oil,

..._coal, ... _bio, ..., _el,  kWh/(m2a) sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers
... _dh, ... _other, ..._el

q_exp_sum_el kWh/(m?a)  sum produced electricity (negative value)
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3.8.3 Sources / References France

Table 82:

Reference
shortcut

[3CL-DPE 2012]

[ADEME 2011]

[ADEME 2014]

[Alexandroff 1979]

[COMES 1981]

[CRE 2014]

[Daussy 1983]

[DPE OPHM 2009]

[EDEN 2014]

[Effinergie 2013]

[Effinergie 2014]

[France 2013]

[France 2014]

[Grenelle 1 2009]

[INSEE 2006]

[Nicolas 1977]

[Olive 1989]

[PRB 2013]

Sources / References France

Concrete reference (in respective language)

Ministry of Energy and Sustainable Development
(2012): Arrété du 17 octobre 2012 modifiant la
méthode de calcul 3CL-DPE introduite par l'arrété
du 9 novembre 2006 portant approbation de di-
verses méthodes de calcul pour le diagnostic de
performance énergétique en France métropolitaine

ADEME (2011): Histoire de la recherche sur
I'enveloppe du batiment

ADEME (2014): Appel a projets Session 3 : BE-
POS : Batiments a Energie Positive et BEPAS :
Batiments Passifs, Réglement de I'appel a projets

Alexandroff, G.; Liebard, A (1979): L’'habitat so-
laire: comment?, L'équerre Editeur, Editions Apo-
gée, Paris

Ministére de I'environnement et du cadre de vie,
COMES, Plan Construction (Editions du Moniteur)
(1981): Des maisons solaires dés aujourd’hui

Commission de régulation de I'énergie (2014):
Synthése de la consultation publique de la Com-
mission de régulation de I'énergie sur le dévelop-
pement des réseaux électriques intelligents en
basse tension

Daussy, J.; Trichard, M. (1983): Pour une meil-
leure maitrise de I'énergie dans le secteur résiden-
tiel et tertiaire

Extrait d’'un DPE réalisé pour 'OPH Montreuillois
réalisée par ACETEC (2009)

Association Equilibre des Energies (2014): Com-
muniqué de presse de I'association Equilibre des
Energies

Collectif Effinergie (2013): Regles techniques
applicables aux batiments faisant I'objet d'une
demande de label Bepos-effinergie, version 1

Collectif Effinergie (2014): TABLEAU DE BORD
2014 de la labellisation BBC-Effinergie

Ministry of Energy and Sustainable Development,
DHUP (2013): Plan d’action pour la généralisation
des batiments dont I'énergie est quasi nulle

Working group of Plan Béatiment Durable on "Ob-
jectif 500 000" topic (2014): Objectif 500 000,
Simplifier la réglementation et I'élaboration des
normes de construction et de rénovation, Rapport
du groupe de travail n°1

Ministry of Energy and Sustainable Development
(2009): LOI n° 2009-967 du 3 aolt 2009 de pro-
grammation relative a la mise en ceuvre du Gre-
nelle de I'environnement

INSEE (2006): Enquéte Nationale Logement
réalisée par 'INSEE

Nicolas, F.; Vaye, M. (1977): Recherches sur les
enveloppes bioclimatiques, la face cachée du
soleil

Olive, G; Bornarel, A. (1989): Quelques tech-
niques innovantes pour I'habitat

Working group of Plan Batiment Durable on "Ré-
flexion Béatiment Responsable 2020-2050" topic
(2013): Embarquement immédiat pour un bati
sobre, robuste et désirable ; Rapport d'étape du
groupe « Réflexion Batiment Responsable 2020-
2050

<FR> France
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Short description (in English)

Executive order modifying "3-CL DPE" calculation
method

Research study on building envelope

Call for a project on NZEB and passive buildings,
rules of the call

Solar habitats

Solar individual houses

Synthesis on the development of electric intelligent
network of the public consultation of the energy
regulation commission

Mastering energy in residential and non-residential
buildings

Energy Performance Certificate’s extract from an
OPHM's building

Press release of Equilibre des Energies associa-
tion

BEPOS Effinergie label's technical rules

BBC-Effinergie label's

National plan for Nearly Zero-Energy buildings
Report submitted to the European Commission in
2013

Working group of Plan Batiment Durable on "Build-
ing 500 000 new buildings", first report of the

group

Grenelle de I'Environnement's official law docu-
ment

French national building enquiry

Research study on bioclimatic design

A review of innovative construction techniques for
buildings

Working group of Plan Béatiment Durable on "Re-
sponsible Building Reflexions" (next thermal regu-
lation), first report of the group
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Reference
shortcut

[Pouget 2011]

[Pouget 2014]

[Rochard 2012]

[RT 1974]

[RT 2000]

[RT 2012]

[Th-BCE 2012]

Concrete reference (in respective language)

Pouget A., production en interne pour présenta-
tions (2011)

Rochard U., Shanthirabalan S., production en
interne pour présentations et/ou pour le présent
rapport (2014)

Rochard, U. (2012): Vers des batiments zéro
énergie grace aux batiments passifs — La discus-
sion internationale sur les Net Zero Energy Buil-
dings et la situation en France, Paris

Ministry of Energy and Sustainable Development
(1974): Arrété du 10 avril 1974 relatif a l'isolation
thermique et au réglage automatique des installa-
tions de chauffage dans les batiments d'habitation,
1974

Ministry of Energy and Sustainable Development
(2000): Arrété du 29 novembre 2000 relatif aux
caractéristiques thermiques des batiments nou-
veaux et des parties nouvelles de batiments, 2000

Ministry of Energy and Sustainable Development
(2010): Arrété du 26 octobre 2010 relatif aux
caractéristiques thermiques et aux exigences de
performance énergétique des batiments nouveaux
et des parties nouvelles de batiments, 2010

Ministry of Energy and Sustainable Development
(2013): Arrété du 30 avril 2013 portant approbation
de la méthode de calcul Th-BCE 2012 prévue aux
articles 4, 5 et 6 de l'arrété du 26 octobre 2010
relatif aux caractéristiques thermiques et aux
exigences de performance énergétique des bati-
ments nouveaux et des parties nouvelles de bati-
ments, 2013

EPISCOPE

Short description (in English)

Internal production for presentations

Internal production for presentations

Contribution to the Passibat conference: passive
buildings towards NZEB

Executive order of 1974's French thermal regula-
tion for newly built constructions

Executive order of 2000's French thermal regula-
tion for newly built constructions

Executive order of 2010's French thermal regula-
tion for newly built constructions

Executive order of 2012's French thermal regula-
tion's calculation method
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3.9 <GB> England
(by EPISCOPE partner BRE)

The UK Government has a target for all new homes in England to be ‘zero carbon’ from
2016. This policy is aligned with the Energy Performance of Buildings Directive, which re-
quires all new buildings to be near Zero Energy Buildings (nZEB) from 2020.

NZEB'’s build on the history of low energy buildings in the UK. Since the 1970s a wide variety
of low energy housing projects have been developed in different parts of the country (includ-
ing notable early projects at Milton Keynes). In 2005 an ‘Innovation Park’ was established on
the Building Research Establishment’s (BRES) main site at Garston, providing demonstration
of a number of low to zero carbon homes, showcasing and providing a test bed for innovative
construction and technologies. This, together with other projects around the country, are fur-
ther promoting and helping the construction industry to deliver low to zero carbon homes.

Energy efficiency standards are described in the UK using the Government’s Standard As-
sessment procedure (SAP) [DECC/BRE, 2014], which also forms the basis of the Energy
Performance Certificates (EPCs). These standards have been improved with each revision of
Building Regulations, with the intention of fulfilling the commitment of Zero Carbon new
homes being built by 2016.

3.9.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in England

Energy conservation was introduced into Building Regulations around the 1970s, initially in
terms of insulation U-values. Requirements have been improved in successive revisions of
Approved Document Part L1 of the Regulations, and in 1995 a SAP calculation was intro-
duced as a method of compliance. The latest revision of AD L1A came into force in April
2014 [HM Government, 2013], and is another step towards Government commitment of Zero
Carbon homes by 2016.

England calculation method to comply with new building regulations for resi-
dential buildings

The Government’'s Standard Assessment Procedure (SAP) is used for assessing the energy
performance of dwellings. The indicators of energy performance are Fabric Energy Efficiency
(FEE), energy consumption per unit floor area, energy cost rating (the SAP rating) and Dwell-
ing CO, Emission Rate (DER).

The SAP rating is based on the energy costs associated with space heating, water heating,
ventilation and lighting, less cost savings from energy generation technologies. It is adjusted
for floor area so that it is nearly independent of dwelling size for a given built form. The SAP
rating is expressed on a scale of 1 to 100, the higher the number the lower the running costs.

The Dwelling CO, Emission Rate is used for testing compliance with building regulations. It is
equal to the annual CO, emissions per unit floor area for space heating, water heating, venti-
lation and lighting, less the emissions saved by energy generation technologies, expressed
in kgCO,/m?/year.

The SAP methodology is compliant with the Energy Performance of Buildings Directive, and
the indicator of energy performance used for issuing Energy Performance Certificates
(EPCs) is the SAP rating, on a scale of 1 to 100.

Reduced Data SAP (RASAP) was introduced in 2005 as a lower cost method of assessing
the energy performance of existing dwellings. Since this report is about new dwellings it is
not considered here.
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Minimum requirements for new residential buildings in England

Practical guidance about compliance with the requirements of the Building Regulations 2010
for England is given in a series of documents which have been approved by the Secretary of
State (AD L1A) [HM Government, 2013].

The Target CO, Emission Rate (TER) and Target Fabric Energy Efficiency (TFEE) are mini-
mum energy performance requirements for a new dwelling, calculated using the latest ver-
sion of SAP (SAP2012) [DECC/BRE, 2014].

- The TER is a target CO, emissions per square metre of floor area per year
(kg CO,/m?lyr)

- The TFEE is a target energy demand per square metre of floor area per year (kWh/m?/yr)

The TER is calculated for a dwelling of the same size and shape as the actual dwelling, us-
ing a set of reference values (e.g. U-values, airtightness, gas fuel, heating system efficiency
and controls). The space heating and hot water CO, emissions value is adjusted using a fuel
factor (e.g. gas 1.0, oil 1.17, electricity 1.55), before adding the CO, emissions values for
pumps, fans and lighting. This total gives the TER.

The TFEE is also calculated for a dwelling of the same size and shape as the actual dwell-
ing, using the same set of reference values (e.g. U-values, airtightness, gas fuel, heating
system efficiency and controls). This is multiplied by 1.15 to give the TFEE.

The Dwelling CO, Emission Rate (DER) and Dwelling Fabric Energy Efficiency (DFEE) must
be no worse than the TER and TFEE, to meet the requirements of Building Regulations.

In addition to this, there are four further requirements.

- The performance of individual fabric elements (e.g. walls, roof, floor) and fixed building
services (e.g. heating system) must be no worse than a set of defined values listed in AD
L1A.

- The dwelling should have appropriate passive control measures to limit the effect of heat
gains on indoor temperatures in summer. (Guidance is given in AD L1A).

- The performance of the dwelling as built should be consistent with the DER and DFEE.
(Guidance is given in AD L1A).

- The necessary provisions for enabling energy efficiency operation of the dwelling should
be put in place. (Guidance is given in AD L1A).

Status of NZEB definition for residential buildings in England

The UK Government already has a target for all new homes in England to be ‘zero carbon’
from 2016 and an ambition for all new non-domestic buildings in England to be zero carbon
from 2019 (2018 for new public sector buildings).

The proposed definition of a Zero Carbon new home [ZCH, 2014] consists of three core re-
quirements.

1. Reduce energy demand through fabric energy efficiency. The fabric performance of the
property must, at a minimum, comply with the Fabric Energy Efficiency Standard (FEES).
This is measured in terms of kWh/m?/year energy demand.

2. Any CO, emissions that remain after consideration of fabric performance, heating, cool-
ing, fixed lighting and ventilation, must be less than or equal to the Carbon Compliance
limit established for Zero Carbon homes. This is measured in kg/m?/year of CO..

3. Any remaining CO, emissions, from the use of regulated energy sources in the property,
must be reduced to zero. This requirement can be met by either overperforming on re-
guirements 1 & 2, or by investing in off-site carbon reduction projects via Allowable Solu-
tions [DCLG, 2014].

Further details are not yet available, but are likely to follow the existing methods already in
use for building regulations and the EPC methodology (i.e. SAP based calculations for CO,
and energy use.
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Table 83: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the (assumed) NZEB definition in England

Calculation Method New Building Regulations — (part 1)

Country GB England

Status July 2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
(assumed) National NZEB Definition

Legislation / Standards

The Government's Standard Assessment Procedure for Energy Rating of Dwellings
2012 edition (SAP2012 version 9.92), dated October 2012 (rev February 2014 to
include TER calculation for Wales) [DECC/BRE, 2014].

Explanation / Comments

The UK Government consider that the
approach they are adopting for Zero
Carbon Homes from 2016 will meet the
definition of NZEB.

Energy Services

X Heating x DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation x  Lighting

Explanation / Comments
Cooling systems are not usually installed in English residential buildings.
Does not include non-fixed lighting, cooking, other electrical items, appliances.

Calculation Procedure Calculation period
Calpu_lation of energy need for heating Month
(building)

X Calculation of delivered energy (system) Month

Explanation / Comments

Consideration of Special Technologies
Thermal Systems
X Ventilation system with heat recovery

X Thermal solar system

X Other special systems: See SAP Appendix Q for more details
[DECC/BRE, 2014].

Balance period Self-use consid-

On-Site Electricity Production Feed-in Selfuse’ to determine ered for
self-use H-C-W-HE

X On-site CHP X X Year H-C-W-HE*

X On-site PV X X Year H-C-W-HE*

X Other energy generation systems:
Hydro-electric, Wind turbines X X Year H-C-W-HE*

* nself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments

*Household electricity only includes fixed lighting and energy for pumps and fans in
SAP.
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Table 83 (continuation)
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Calculation Method New Building Regulations — (part 2)

Country GB England

Status July 2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
(assumed) National NZEB Definition

Type of Requirements (new buildings)

X U-values of building elements

o Primary
. Heat transfer coefficient by energy
transmission
Energy need for heating X Carbon dioxide emissions
air permeabilityheat-
Delivered energy X Other ing efficiency &

controls

Explanation / Comments

The Target CO2 emissions (TER, kg CO,/m?yr), is calculated for a dwelling of the
same size and shape as the actual dwelling, using a set of reference values (e.g. U-
values, airtightness, gas fuel, heating system efficiency and controls). The space
heating and hot water CO2 emissions value is adjusted using a fuel factor (e.g. gas
1.0, oil 1.17, electricity 1.55), before adding the CO2 emissions values for pumps,
fans and lighting. This total gives the TER.

The Target Fabric Energy Efficiency (TFEE, kWh/m?yr) is also calculated for a dwell-
ing of the same size and shape as the actual dwelling, using the same set of refer-
ence values (e.g. U-values, airtightness, gas fuel, heating system efficiency and
controls). This is multiplied by 1.15 to give the TFEE.

In addition, the performance of individual fabric elements (e.g. walls, roof, floor) and
fixed building services (e.g. heating system) must be no worse than a set of defined
values

The EU has suggested primary energy consumption (kwh/m?year) as a common
metric across Member States. The UK EPC rating is in terms of total fuel cost, and
also shows a rating in terms of CO, emissions and primary energy.

The EPC also states the primary and delivered energy demand.

Assessment of energy carriers in England

In the UK the energy performance of buildings is normally assessed using the following.

- The 'SAP rating’, based on annual energy costs and adjusted for floor area to be nearly
independent of dwelling size for a particular house type; used for EPCs.
- CO, equivalent emissions per unit floor area per year (kgCO./m?/yr); for Building Regula-

tions.

- Primary energy may also be calculated but is not often used.

The SAP rating is the ‘Energy Efficiency’ rating on UK Energy Performance Certificates, and
for each fuel (energy carrier) takes account of the cost per kWh and standing charge. These
costs are averages for the previous three years, to reduce the effect of short term fluctua-
tions. They are derived using information from a specialist consultant and updated every six

months.

CO, equivalent annual emissions are used for calculation of the DER and TER to determine
compliance with Building Regulations. The kg CO./kWh factors for each fuel (energy carrier)
are updated with each revision of SAP, approximately every three years. The following de-

scribes some key issues relating to their derivation.
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CO; equivalent emissions

Carbon dioxide (CO.,) is one of the main products of fuel combustion, however, N,O and CH,
are also side products of the fuel combustion process or released directly from the energy
supply chain. N,O and CH, have global warming potentials of 21 and 310, compared to 1 for
CO,. The global warming impact of CH4; and N,O is generally small compared to that of CO,
for most fossil fuels, but can be significant, in particular for fuels from biomass sources. Tak-
ing account of CH, and N,O provides a more accurate reflection of the impacts of energy
use, therefore the current SAP 2012 emission factor methodology includes the impacts of
CO,, CH4 and N,O measured as CO.e (CO, equivalent).

Upstream transport emissions and emissions sources outside of the UK within the system
boundary

In addition to the emissions released directly from fuel combustion there are other emission
sources that occur upstream of the final user. These include fugitive emissions, such as
natural gas leakage, and emissions arising from fuel and electricity used during production
and distribution. The system boundary starts when production begins: for fossil fuels this will
be extraction, and for fuels derived from biomass this will be cultivation. For waste products
this will be transportation from the location where the waste is produced. The final stage in-
cluded in the boundary is energy use in the building.

Taking account of emissions associated with transporting fuels and extending the coverage
of upstream emissions beyond the UK boundary is appropriate because GHG emissions
have a global impact and this methodology more accurately reflects the total environmental
impacts. This could be particularly important for imports of liquefied natural gas where up-
stream emissions from compression and shipping are significant. The emission factor meth-
odology therefore includes transport emissions and emissions that occur outside of the UK
for energy imports in so far as data availability allows.

Grid supply fuels displaced by onsite generation (e.g. electricity exported to the grid)

In previous versions of SAP, a marginal emission factor was applied to electricity exported to
the grid, whilst the system average value was applied to grid electricity supply. This was to
encourage greater take up of on-site electricity generation. It was justified on the basis that it
would lead to additional energy savings in comparison to those included in the system aver-
age emission factors as, at that time, on-site renewable electricity generation was not explic-
itly included in the energy projections.

This use of a marginal emission factor has been removed in the current SAP 2012 method-
ology as policies are in place to support the uptake of on-site electricity generation and these
are included in the electricity generation projections and hence the system average values.
Furthermore, it removes the inconsistency in the treatment of different types of carbon saving
technologies®. System average emission factors are therefore applied to both energy use
and to avoided grid supply energy generation, for example electricity exported to the grid
from on-site generation.

Emission factors apply to the relevant compliance period

For most energy sources the carbon impacts are not expected to change over time so the
current emission factor may be used. This is not the case for grid supply energy sources, in
particular for electricity where substantial changes in the generation mix can be anticipated.
In addition it was necessary to consider the impact of increasing amounts of imported lique-
fied natural gas (LNG) in the UK gas grid on the emission factor for mains gas.

2 E.g. on site renewable electricity generation compared to increased equipment energy efficiency.
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For the previous SAP methodology, SAP 2009, the electricity emission factor was based on
the projected average value between 2010 and 2015. This reflected the timescale of its use
for new build projects, i.e. three year compliance period plus two years between approval
and completion.

A longer term forecast provides a better basis for considering future policy options, and from
a design perspective it better reflects the lifetime of the building. However, disadvantages
include increased uncertainty about the future mix of energy supply, and also changes to
building services can significantly affect the actual energy performance. In addition there is a
concern that an emission factor that expects decarbonisation of the grid could encourage
building designers to choose an electric, rather than fossil fuel, heating system, and as a
result increase the electricity demand so it greatly exceeds projections.

Exclusion of carbon dioxide emissions from combustion of bio-genic fuel sources

Carbon emissions that arise directly from the combustion of bio-genic materials (derived from
plant or animal sources, provided they are derived from sustainable biomass sources) form
part of the carbon cycle and so do not lead to a net increase in atmospheric CO, emissions
over the long term. Thus, excluding carbon dioxide arising directly from combustion of bio-
genic carbon is justified and in line with major end user carbon accounting methodologies
e.g., GHG reporting protocol [WBCSD, 2005].

In the UK most biomass sources are from proven sustainable sources, much of which is de-
rived from the waste stream, so excluding carbon dioxide emissions from bio-genic sources
is entirely appropriate. However direct emissions of CH, and N,O from combustion and all
other non-bio-genic upstream GHG emission sources should be included. Carbon dioxide
emissions from the combustion of bio-genic fuel sources are therefore excluded from the
SAP emission factors.

Primary energy factors

SAP 2012 is required to calculate primary energy consumption in line with the requirements
of the recast EPBD. The definition of primary energy used to calculate the SAP factors can
be summarised as follows: Primary energy includes all energy found in nature that has not
been subjected to any conversion or transformation process. It includes the energy contained
in raw fuels as well as other forms of energy received as input to the energy supply system.
Primary energy covers both renewable and non-renewable energy sources and the definition
used here is in accordance with EN 15316-4-5 which states that "....Waste heat, surplus heat
and regenerative heat sources are included by appropriate primary energy factors.”

Whilst for most fuels defining this is relatively straightforward there are some fuels where it is
less clear. To treat the electricity generated by solar, hydro, wind generation, biomass
sources and waste as primary energy a statistical convention assigns these a primary energy
factor of 1 at the point of generation. Any subsequent energy use associated with the distri-
bution of energy from renewable sources and losses are included in the primary energy fac-
tor.

Electricity generated from nuclear sources is often derived from plutonium which is not natu-
rally occurring and is therefore classed as a secondary energy source. So the primary energy
factor should also take account of energy use associated with nuclear fuel processing as well
as thermal losses during steam generation and subsequent generation and supply of elec-
tricity.

In the current SAP 2012, primary energy factors include renewable and non- renewable
sources and are determined using the same scope and timeframe used to calculate the CO,
emission factors.
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Table 84: Primary Energy Factors and CO2 emission factors

Label / type of factor Prim%é%%irgﬁ;rfgcmrs Co2 ZQ;;V:LZT;::NOFS

used for EPC rating X

used for building regulations re- N

quirements

Label (national language) SAP 2012 methodology SAP 2012 methodology
Description /type of weighting  Incorporaing upstream losses ele. Full o2l cicam losses e Ful detais

can be found [BRE, 2011].

Factor is multiplied by delivered

energy based on the Gross calorific value Hs Gross calorific value Hs
Reference [DECC/BRE, 2014] [DECC/BRE, 2014]
Unit kg CO, per kWh
Natural gas 1.22 0.216

Liquid gas 1.09 0.241
Heating oil 1.10 0.298

Coal 1.00 0.394
Electricity 3.07 0.519

Methodological points for discussion in England

Allowable Solutions: The UK has a target for all new homes to meet the Zero Carbon
Standard from 2016, however the government has recognised that it is not always technically
feasible or cost effective to meet the zero carbon homes standard purely through measures
on site, so while stretching on site standards from 2016, there will also be put in place a
flexible mechanism to meet the remainder of the zero carbon target by allowing off-site car-
bon abatement termed ‘allowable solutions’ [DCLG, 2014].

3.9.2 Integration of National Requirements for New Buildings and NZEB Stan-
dards in the English Residential Building Typology

The basis of the data used for the English results is the English Housing Survey. The English
Housing Survey is a survey carried out in England annually to collect information about
householders, their housing condition and energy efficiency. The key aspects of information
collected include dimensions/dwelling size, energy, disrepair and hazards and other house-
hold information. The Survey is split into 2 parts,

- Ahousehold interview — around 13,300 householders per year

- Physical inspection by a qualified surveyor of a sample of properties — 6200 properties
per year

Analysis of the data is typically conducted on two or more years of combined data.
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Classification scheme for the English residential building stock (“Building
Type Matrix”)

The building type matrix has been extended for new buildings, reflecting the current require-
ments for new build [HM Government, 2013], and also improved and exemplary buildings
reflecting the target of zero carbon new build in 2016. Figure 40 shows the matrix of all dwell-
ing types considered in the English typology.

Region Construction  |Additional | sPH | T [ wme |  AB |
Year Class Classification Single-Family Multi-Family |Apartment Block
House House

She

1 England ... 1918 generic

GB.ENG.SFH.01.Gen

England 1919 ... 1944 generic

GB.ENG.SFH.02.Gen GB.ENG.TH.02.Gen GB.ENG.AB.02.Gen
England 1945 ... 1964 generic

GB.ENG.SFH.03.Gen GB.ENG.TH.03.Gen GB.ENG.MFH.03.Gen GB.ENG.AB.03.Gen
England 1965 ... 1980 generic

GB.ENG.SFH.04.Gen GB.ENG.TH.04.Gen GB.ENG.MFH.04.Gen GB.ENG.AB.04.Gen

England 1981 ... 1990 generic

GB.ENG.SFH.05.Gen éB.ENG.TH.OS.Gen GB.ENG.MFH.05.Gen GB.ENG.AB.05.Gen

England 1991 ... 2003 generic

GB.ENG.SFH..Gen GB.ENG.TH.06.Gen GB.ENG.MFH.06.Gen GB.ENG.AB.06.Gen

England 2004 ... 2009 generic ﬁ - 5 ﬂ

GB.ENG.SFH.07.Gen GB.ENG.TH.07.Gen GB.ENG.MFH.07.Gen GB.ENG.AB.07.6;n

England 2010 ... generic

GB.ENG.SFH.08.Gen GB. ENG TH.08.Gen GB.ENG.MFH.08.Gen GB.ENG.AB.08.Gen

Figure 40: Classification scheme ("Building Type Matrix") of the English residential building typology
including new buildings (post 2010)
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Table 85: Exemplary new buildings representing the latest construction year classes (2010 ...)

SFH TH MFH AB
Single-Family House  Terraced House Multi-Family House  Apartment Block

GB.ENG.SFH.08.Gen GB.EN.TH.08.Gen GB.ENG.MFH.08.Gen

Number of dwellings 1 1 16

Number of full storeys

(conditioned) 2 2 3
Number of directly attached 0 1 0
neighbour buildings

National reference area m2 149 98 994

(Conditioned floor area)

TABULA reference area
(conditioned floor area, m?2 149 98 994
internal dimensions)

Building example: variants meeting three energy performance levels for new
buildings
An exemplary single-family house is given in more detail below. Comparable information for

the other building types can be found in the updated national typology brochure and the un-
derlying work report.

Energy Performance Levels

1. Minimum Requirements: Combination of building fabric and heating system which
meets the current building regulations Part L (2010).

2. Improved Standard: Current building regulation standards, with improved fabric per-
formance.

3. Ambitious Standard: Meets the standard of the Code for Sustainable Homes Level 6 for
energy which requires a net zero carbon emissions as calculated by the SAP methodol-

ogy.



152 New Buildings in National Residential Building Typologies mgum m

Table 86: Exemplary single-family house (SFH) — definition of variants

Label of the variant triplet
Variant N°

Energy Performance Level

U-values
Roof
Wall
Window
Door
Floor

Thermal bridging supplement
(whole envelope)

W/(m2K)
W/(m2K)
W/(m2K)
W/(m2K)
W/(m2K)

W/(m2K)

001

0.18
0.28
1.85
2.00
0.22

0.05

Minimum Requirement

SFH post 2010
002

Improved Standard

0.11
0.11
0.68
1.4
0.11

0.02

EPISCOPE

003

Ambitious Standard /
NZEB

0.11
0.11
0.68
1.4
0.11

0.02

Heat Supply System
Heat generator

Specification /
Supplemental system

Ventilation system
Thermal solar system
Further system

natural

Condensing boiler

natural

Single Family House post 2010

AS BUILT INPUTS AND TABULA RESULTS

Building details Insulation u-value
Pitched Roof yes 0.18
Filled cavity wall yes 0.8
Floor yes 0.22
Double glazed windows n/a 1.85
Door (pveu) nfa 2.0
Energy needed for heating. 637
kWh/(m?a)
STANDARD VARIATION INPUTS AND TABULA RESULTS,

Variation specification Insulation u-value
Highly insulated roof yes 0.11
Concrete construction wall with 180mm external | yes 0.11
High triple glazing, argon filled. nja 068
High specification door n/a 140
Highly insulated floor ves 0.11
Energy needed for heating a7.1
KkWh/(m?a)

AMBITIOUS VARIATION INPUTS AND TABULA RESULTS (NZEB)
Variation specification Insulation u-value
Highly insulated roof yes 011
Conerete construction wall with 180mm external yes. 0.11
High specification triple glazing, argon filled. n/a 068
High specification door nfa 140
Highly insulated floor yes 0.11

Heating & Energy Generation specification

Electric air source heat pump

Solar water heating

Ventilation Heat Recavery

Photovoltaics

kWh/{m?a)

Energy needed for heating 439

20

Figure 41: Building Display Sheet” of the exemplary SFH <GB> [from BRE, 2014]

electric heat pump

Heat recovery
DHW
PV
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Table 87: Exemplary SFH — Results of the energy balance calculation; Procedure: SAP Methodology

(2009) [DECC/BRE, 2011].

Variant N°
Label of the variant triplet

Variation level

Energy standard

Calculation method

National reference area (conditioned floor area)
Total fabric heat loss

Space heating energy requirement
Water heating energy requirement
Pumps and fans energy requirement
Lighting energy requirement

PV energy generation

SAP rating (1-100)

SAP band (G-A)

El rating (1-100)

El band (G-A)

Primary Energy

WIK
KWhiyr
KWhiyr
KWhiyr
KWhiyr
KWhiyr

kWh/ m2/yr

001 002 003
SFH post 2010

Ambitious Standard /
NZEB

Minimum Require-

Improved Standard
ment

Current building Zero carbon (code for
regulations. Part Improved fabric only sustainable homes
L1A (2010) level 6)

SAP (2009) [DECC/BRE, 2011]

149 149 149
137 66 66
6325 2666 244
2708 2761 993
175 175 393
503 505 505
0 0 -2404

84 88 101
B B A
85 90 101
B B A
75 50 -5
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TABULA calculation results for all exemplary buildings

EPI

SCOPE

Table 88 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for all three exemplary buildings.

Table 88: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundar
plary g p y
conditions)
g z ) 5 .
S = g2 c @ ) ® 2
= o i - o 2] @ = o R _ o = =
= > = D > o o O = o T, o 9
£ B s B - I I I I [ I I
= g S 2l SN A S Ea ESIE A El ) El | El~ElIE
& 6P 88 1L D3E T OF 3T 2828282838380 T
SYBESERBE JEIBEFE|DE JEQENENENENEJE
R IE glg IE DE glg DE %Ig %Eglgglg glg glgglg élg
J:; OX U X C'x O X OX T X OX UOXUOXUX UX UX UX UX
01 g;'gmfe";]ent 100 64 0 64 59 |10 159/ 8 0 0 0O 1 0 0 O
= 02 mproved 044 47 0 47 42 |10 159/ 69 0 O O 1 0 0 O
GBE?G?:F%G 03 Ambious o044 44 22 22 18 |10 159 O 0O O O 27 0 0 0
.| . .08.Gen
TH 01 ggm‘e’}‘nem 098 65 O 65 60 |10 159/ 99 O O O 1 O O O
02 'S"t‘;’;g‘;fg 043 47 0 47 42 | 10 15969 0 0 0 1 0 0 O
B 0 oS zEs |043 44 22 22 18 [10 159| 0 O O O 26 0 0 0
. . TH.08.Gen
MFH i
o1 gé'gmfe";]ent 064 51 0 51 46 |15 209/ 8 ©0 0O O 1 0 0 O
02 'S"?gr:g‘;‘fg 027 35 0 35 30 |15 209/ 61 0 0 0 1 0 0 O
Ambitious
e 03 gordard/nzes 027 32 20 12 8 |15 209/ 0 0 O 0 28 0 0 O

Explanation of Quantities (TABULA Datafields)

h_Transmission

_h_nd
q_ve_rec_h_usable
q_h_nd_net
q_g_h_out

q_w_nd

q_g_w_out
q_del_sum_gas, ..._oil,
..._coal, ... _bio, ..., _el,
... _dh, ... _other, ..._el
q_exp_sum_el

Wi(m?K)

floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)

kWh/(m?a)

kWh/(m?a)

kWh/(m?2a)

energy need for heating

usable contribution of ventilation heat recovery

net energy need for heating (q_h_nd - q_ve_rec_h_usable)

generated heat heating system (net energy need + storage losses + distribution losses)
net energy need domestic hot water

generated heat dhw (net energy need + storage losses + distribution losses)

sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

sum produced electricity (negative value)
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3.9.3 Sources / References England

Table 89:

Reference
shortcut

[BRE, 2011]

[BRE, 2014]

[DCLG, 2014]

[DECC/BRE, 2011]

[DECC/BRE, 2014]

[HM Government,
2013]

[WBCSD, 2005]

[ZCH, 2014]

Sources / References England

Concrete reference (in respective language)

Pout, C.: Proposed Carbon Emission factors and
Primary Energy Factors for SAP 2012. BRE, 2011.
http://www.bre.co.uk/filelibrary/SAP/2012/STP11-
C0204 emission_factors.pdf

BRE: EPISCOPE Building Typology Brochure,
July 2014.

Department for Communities and Local Govern-
ment: Next steps to zero carbon homes — Allow-
able Solutions. Government response and sum-
mary of responses to the consultation. July 2014:
https://www.gov.uk/government/consultations/next
-steps-to-zero-carbon-homes-allowable-solutions

DECC/BRE: The Standard Assessment Procedure
for the Energy Rating of Dwellings (SAP). 2009
edition, v9.90.

http://www.bre.co.uk/sap2009
DECC/BRE: The Standard Assessment Procedure

for the Energy Rating of Dwellings (SAP). 2012
edition, v9.92.

http://www.bre.co.uk/sap2012

The Building Regulations 2010. Approved Docu-
ment L1A. Conservation of fuel and power in new
dwellings, 2013 Edition.

World Business Council for Sustainable Develop-
ment: The GHG protocol for project accounting.
2005.

www.ghgprotocol.org/standards/project-protocol

Zero carbon homes & nearly zero energy build-
ings. UK Building Regulations & EU Directives.
Zero Carbon Hub
http://www.zerocarbonhub.org/sites/default/files/re
sources/reports/ZCHomes Nearly Zero Energy
Buildings.pdf

<GB> England
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Short description (in English)

Proposed Carbon Emission factors and Primary
Energy Factors for SAP 2012. Pout, C. BRE,
2011.

EPISCOPE Building Typology Brochure, July
2014.

Latest update on definition of ‘Allowable Solutions’
8 July 2014

The Standard Assessment Procedure for the
Energy Rating of Dwellings (SAP). 2009 edition,
v9.90.

The Standard Assessment Procedure for the
Energy Rating of Dwellings (SAP). 2012 edition,
v9.92

The Building Regulations 2010. Approved Docu-
ment L1A. Conservation of fuel and power in new
dwellings, 2013 Edition.

The GHG protocol for project accounting. World
Business Council for Sustainable Development,
2005.

Zero carbon homes & nearly zero energy build-
ings. UK Building Regulations & EU Directives.
Zero Carbon Hub


http://www.bre.co.uk/filelibrary/SAP/2012/STP11-CO204_emission_factors.pdf
http://www.bre.co.uk/filelibrary/SAP/2012/STP11-CO204_emission_factors.pdf
https://www.gov.uk/government/consultations/next-steps-to-zero-carbon-homes-allowable-solutions
https://www.gov.uk/government/consultations/next-steps-to-zero-carbon-homes-allowable-solutions
http://www.bre.co.uk/sap2012
http://www.ghgprotocol.org/standards/project-protocol
http://www.zerocarbonhub.org/sites/default/files/resources/reports/ZCHomes_Nearly_Zero_Energy_Buildings.pdf
http://www.zerocarbonhub.org/sites/default/files/resources/reports/ZCHomes_Nearly_Zero_Energy_Buildings.pdf
http://www.zerocarbonhub.org/sites/default/files/resources/reports/ZCHomes_Nearly_Zero_Energy_Buildings.pdf
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3.10 <GR> Greece
(by EPISCOPE partner NOA)

About thirty-five years ago, the concept of “bioclimatic architecture” was introduced in
Greece. Over the years, there have been several buildings that have been constructed in the
framework of European (e.g. Altener, Thermie) and national programmes (e.g. the Opera-
tional Programme for Energy during the mid-90s) for demonstration purposes and some as a
result of the owners’ initiative, which exhibit low energy performance. The majority are single
family houses and some commercial exemplary buildings [KAPE 2002]. General guidelines
and design principles [YPEKA Bioclimatic] are covered in a multitude of publications. The
large scale application remains the Solar Village in Athens, an integration of active and pas-
sive solar systems for space and water heating in residential buildings for 1750 inhabitants,
operating since the late 1980s.

The evolution of the technical regulatory framework has been very slow. The first Hellenic
building thermal insulation regulation (TIR) was introduced at the end of 1979
(FEK362/4.7.1979). The maximum allowable U-value requirements for the building envelope
remained in-force without any adaptation for about 30 years. They were finally revised in
2010 by the Hellenic regulation on the energy performance in the building sector (KENAK) in
compliance with EPBD [Dascalaki et al. 2012]. As a result, the U-values for the building’s
thermal envelope became more stringent and minimum specifications were also introduced
for the electromechanical (E/M) installations.

Transposition of the EPBD recast into national law has been introduced by [N.4122/2013]
that covers the general regulatory framework and provisions of the Directive. However, the
work for the minimum energy performance requirements and nearly zero energy buildings
(NZEBs) has not been initiated nor defined.

A relevant reference for buildings with minimum energy consumption and exceptional envi-
ronmental performance is introduced in the new national building code [NOK 2012]. Accord-
ingly, these buildings should have a maximum total annual primary energy consumption of
10 kWh/m? for HVAC, domestic hot water and lighting, without any differentiation (e.g. build-
ing end-use, climate zone). Apparently, this is a rather unrealistic benchmark.

The Passive House concept is currently being promoted in the Hellenic market by the Hel-
lenic Passive House Institute [EIPAK] that collaborates with the International Passive House
Association and the Passiv Haus Institut in Greece.

3.10.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Greece

Since 2010, new buildings are constructed according to the new Hellenic regulation on the
energy performance in the building sector [KENAK]. As of July 2014, the work for evaluating
minimum energy performance requirements, cost optimal levels, NZEB definition etc, has not
yet been initiated.

Minimum requirements for new residential buildings in Greece

Since 2010, new Hellenic buildings are constructed in accordance to the regulation on the
energy performance in the building sector [KENAK] in compliance with EPBD [Dascalaki et
al. 2012]. The minimum specifications for the building’s thermal envelope is more stringent
compared to the previous regulation (TIR). A comparative presentation of the building enve-
lope specifications of the two regulations is given in the following table. For example, the U-
value for external vertical walls in contact with outdoor air was 0.7 W/m? K with TIR and is
reduced with KENAK by 14-43 % for the four national climate zones.
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Table 90: Minimum allowable U-values (W/m2K) for different building elements at the Hellenic climate
zones according to the old TIR and KENAK

Building element Climate zone (Heating degree days)

Zone A fone B Zone C Zone D
(600-1100) (1101-1600) (1601-2200) (2201-2620)

External walls in contact with outdoor air

TIR 0.70 0.70 0.70 0.70
KENAK 0.60 0.50 0.45 0.40
External horizontal or tilted surface in contact with outdoor air (roofs)
TIR 0.50 0.50 0.50 0.50
KENAK 0.50 0.45 0.40 0.35
Floors in contact with outdoor air (pylotis)

TIR

KENAK 0.50 0.45 0.40 0.35
Foors in contact with ground or indoor non-heated spaces

TIR 3.00 1.90 0.70 0.70

KENAK 1.20 0.90 0.75 0.70
Walls in contact with ground or indoor non-heated spaces

TIR 3.00 1.90 0.70 0.70

KENAK 1.50 1.00 0.80 0.70
Transparent openings (windows, balcony-doors etc)

TIR 5.23 5.23(%) 5.23(%) 5.23(%)

KENAK 3.20 3.00 2.80 260
Transparent facades (non operable and partially operable)

TIR 5.23 5232 5.23* 5.23*

KENAK 2.20 200 1.80D 1.80

2 TIR recommended for zone B, the use of double glazing (3.26 W/m? K) on the
facades exposed to prevailing cold winds (depending on location), while for zone C
(and D} on all facades. Double glazing was mandated for all transparent elements
in locations with an elevation higher than 600 m.

Minimum specifications for the building’s E/M installations are also implemented (e.g. use of
outdoor temperature compensation systems, zone thermostatic control, along with heat re-
covery for central air-handling-units and energy efficient lighting for non-residential buildings,
etc). For domestic hot water (DHW) production, in accordance to the national law
[N.3851/2010] on RES, all new buildings should cover 60% of the load from renewables or
substantiate technical difficulties for non-compliance. This requirement has been adapted in
[KENAK].

A national obligation to implement various energy conservation measures (ECMs) in all en-
ergy end-use sectors, including buildings, was introduced in 2010 [N.3855/2010] in order to
achieve by 2016 an overall national indicative target of 9% energy conservation. For the
building sector, this implied about 1 Mtoe energy savings compared to 2007 data.
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Hellenic calculation method to comply with new building regulations for resi-
dential buildings

Hellenic Energy Performance Certificates (EPCs) have been issued as of January 2011; the
vast majority of them have been issued for buildings or building units rented out or sold and
only 0.3 % for new buildings. [Dascalaki et al. 2013]. The calculations are performed using
the official national software [TEE-KENAK] to issue an official EPC that is returned to the
inspector. The general calculation method and overall approach is in accordance to Euro-
pean standards, with the main calculation procedure of the building energy demand accord-
ing to EN 13790/2008 using the quasi-steady state monthly method. The labelling scheme is
based on asset rating accounting for heating, cooling, ventilation and DHW (lighting is ac-
counted only for non-residential buildings), the minimum energy performance requirements,
thermal envelope heat loss constraints, etc.

The ranking label (building class) is based on the calculated primary energy consumption
compared to that of a “reference” building. The “reference” building is a carbon copy of the
studied (real) building, with the characteristics of its envelope elements and E/M installations
automatically adapted to meet the minimum energy efficiency requirements defined in the
technical guidelines of KENAK The detailed characteristics of the reference building are re-
vealed in a technical guideline by the Technical Chamber of Greece [TOTEE 20701-1/2010].
By definition, the “reference” building ranks B.

Status of NZEB definition for residential buildings in Greece

There is no national definition of nearly zero energy buildings (NZEBSs). In accordance to the
EPBD recast, the national law [N.4122/2013] calls for setting minimum energy performance
requirements for achieving cost optimal levels and new buildings meet the minimum energy
performance requirements, minimum requirements for technical building systems, and sets
the target of NZEB for new buildings by the end of 2020.

As of July 2014, the relevant work has not been initiated.

An investigation of individual energy conservation measures to reduce space heating (SH)
and DHW energy consumption in Hellenic residential buildings, using the TABULA typology
has revealed several priorities that have high primary heating energy savings and low pay-
back period in case of refurbishment [Droutsa et al., 2014]. A total of 18 measures on build-
ing’s thermal envelope and E/M systems were investigated. Accordingly, the use of local
natural gas boilers for space heating (SH) and DHW and geothermal heat pump for SH, al-
ways result in improved energy class. Due to the higher availability of solar radiation in
southern Greece the use of geothermal HPs and solar collectors for 100% of DHW (primarily
in climate zones A and B, can improve the energy ranking by up to three energy classes. The
use of solar collectors for 60% and 100% of DHW is more effective for buildings that are
thermally insulated. Reduced infiltration and room thermostatic controls are applicable for
buildings with good thermal protection and system efficiencies. Although the use of oil-boilers
remains the most popular heating systems, as a result of the increase tax on oil, there is a
clear shift to alternative fuel sources throughout the country. The use of natural gas boilers
and heat pumps has become more attractive.
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Figure 42: Calculated average final and primary heating energy conservation (kWh/m?) and payback period (years)
for various energy conservation measures. The error bars correspond to the maximum and the minimum
values [Droutsa et al. 2014].
Three different standards for new buildings are considered within EPISCOPE: the “Current
standard”, the “Improved standard” and the ‘NZEB standard”. The improved standard is con-
sidered as a short term goal, while the NZEB standard is the 2020 goal. In the absence of
official national intermediate or NZEB requirements the corresponding definitions are based
on the following considerations taking into account the evolution of the currently enforced
regulation [KENAK] and results published in the literature from relevant investigations:

A. Thermal envelope

The U-values become more stringent for the Improved & NZEB standards compared with the
current standard [KENAK] by 0.05 & 0.15 W/m“.K for opaque elements and by 20 % & 40 %
for transparent elements, respectively. The U-values are different for the four climatic zones
of the country. Infiltration is reduced by 15 % and 30 %, respectively for the two standards.
Finally, thermal bridges that correspond to 20% of ZUAgpaque for [KENAK] are reduced to 5 %
for the NZEB standard.

B. E/M installations:

Three main electromechanical systems are taken into account, which constitute the most
popular installations and are tailored based on regional availability of energy carriers in the
country (e.g. natural gas only available in Zones B & C) and progressively with improved
performance for the improved and NZEB standard. The exploitation of solar thermal systems
for DHW is increased from the current standard of 60 % to 75-100 % for the improved stan-
dard (depending on climatic zone) and in addition for supporting space heating for the NZEB
standard (depending on climatic zone, different coverage for SFH & MFH). Photovoltaics to
cover the reduced auxiliary electrical loads are used for the NZEB. According to the calcula-
tions using [TEE-KENAK], the need is for about 1 m? for SFH and 2 m? for MFH, due south
and tilt angle of 26°-31° (progressively from the south - Zone A to the north Zone D). Finally,
control systems are progressively improved from class-C in the current standard, to class-B
for the improved and class-A for the NZEB.
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Table 91: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the assumed NZEB definition in Greece

Calculation Method New Building Regulations — (part 1)

Country GR Greece Status 07/2014

Special Aspects with regard to the

National Requirements for New Residential Buildings assumed National NZEB Definition

Legislation / Standards No official Hellenic NZEB definition

. . . o (July 2014). The adopted approach
Hellenic regulation on the energy performance in the building sector [KENAK] was derived by considering the evolu-
Technical guidelines [TOTEE 20701-1 to 4/2010] tion of the currently enforced regulation
National Law [N.3851/2010] on RES [KENAK] and published literature from

Explanation / Comments relevant investigations.

Since 2010, new Hellenic buildings are constructed in accordance to the regulation
on the energy performance in the building sector [KENAK] in compliance with EPBD.
All new buildings should cover 60% of the load from RES [N.3851/2010] and [KE-
NAK]. Transposition of EPBD recast has been initiated by national law
[N.4122/2013], but relevant work has not been initiated yet (July 2014).

Energy Services

X Heating x  DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation Lighting

Explanation / Comments

Mechanical ventilation systems are usually not installed in Hellenic residential build-
ings. Lighting and other plug loads are not accounted for in the calculations.

Calculation Procedure Calculation period
Cal_cu_lation of energy need for heating Month
(building)

X Calculation of delivered energy (system) Month

Explanation / Comments

Calculation method and overall approach following the quasi-steady state monthly
method [KENAK], [TEE-KENAK] [TOTEE 20701/2010].

The calculated energy delivered by each energy carrier is only reported as a share
(percentage) of the individual carrier over the total (yearly).

The factors in Table 92 are used for the calculation of the total primary energy de-
mand (yearly). The assessment of each energy carrier is an intermediate step in the
calculation procedure but it is not reported per energy carrier in the EPC.

Consideration of Special Technologies
Thermal Systems

X Ventilation system with heat recovery

X Thermal solar system

Other special systems:

Balance period Self-use

On-Site Electricity Production Feedin Self-use’ to determine  considered for
self-use H-C-W-HE
X On-site CHP X Month H-C-W
X On-site PV X Month H-C-W

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity
Explanation / Comments
Photovoltaic is currently included in the balance as far as provisions are taken to use
the produced electricity on-site and the calculated monthly electrical energy demand
is directly covered — no bonus for exported energy in the EPC.
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Table 91 (continuation)
Calculation Method New Building Regulations — (part 2)
Country GR Greece Status 07/2014

Special Aspects with regard to the

National Requirements for New Residential Buildings assumed National NZEB Definition

Type of Requirements (new buildings)

X U-values of building elements .
Primary

Heat transfer coefficient by X energy %@

transmission

Energy need for heating Carbon dioxide emissions
Thermal solar collec-

Delivered energy X Other tors for 60 % of DHW

load

Explanation / Comments

* Primary energy demand should be equal to or less than the “reference building’, a
carbon copy of the studied building, rating B.

Assessment of energy carriers in Greece

The technical guideline [TOTEE 20701-1/2010] defines the conversion factors that are used
for calculating the primary energy for different energy-carriers and CO, emissions. These
conversion factors are also being used in the official national software [TEE-KENAK] for es-
timating the primary energy consumption and building class rating.

In general, the values used in the TABULA database are mainly adopted from [TOTEE
20701-1/2010] and are given in Table 3.

Electricity produced from on-site photovoltaic systems is only accounted for in the event that
the PV system is used to cover auxiliary electrical loads. There is no credit or other bonus in
the event that the PV is connected to the main grid for export (sale) of the produced electric-
ity.

Table 92: Hellenic primary energy factors

Total
Label / type of factor Primary Energy Factor
Greece
Used for EPC rating X
Used for building regulations requirements X
Label (national language) JUVTEAEOTEG METATPOTING TNG KATAVAAWGONG EVEPYEIG OE TIPWTOYEVN

non-renewable + renewable energy amounts; upstream energy expendi-

DIESERIOT § HpE O fElglir g Wi tures (transportation, transformation) included

Factor is multiplied by delivered energy

based on the lower (net) calorific value of each energy carrier

Reference [TOTEE 20701-1/2010]
Natural gas 1.05
Heating oil 11
Electricity 2.9
District heating 0.7
District heating without CHP 0.5
District heating with 100 % CHP 0.7

Methodological points for discussion in Greece

The on-site electricity generation is promoted through a nationally funded program on photo-
voltaics (PVs) since 2009 [JMD 1079] for residential buildings. The program has boosted the
installation of grid-connected PVs up to 10 kWp in the mainland and up to 5 kWp in the is-
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lands, on residential building roofs, by providing very attractive incentives with a remarkably
high tax-free feed-in tariff (0.55 Euro/kWh for 25 years). An important provision is that in or-
der to qualify for the PV roof program, a residential building should have a solar thermal col-
lector or other RES for DHW. During the first three years, the program attracted over 50000
applications from individuals, very small companies, public and non-profit organizations
(about 450 MWp), while about 29000 installations have already been installed in 2012, rep-
resenting a cumulative capacity of 256 MWp. However, this is considered a financial transac-
tion (investment) since the generated electricity is not directly used for covering the building
electric loads and thus it is not credited in the EPC of the building.

3.10.2Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Hellenic Residential Building Typology

The first Hellenic residential building typology was developed in the framework of the
TABULA project [NOA 2011]. The classification was made in accordance to the TABULA
scheme using three parameters, namely: the size (single / multi family houses), the age
(three age bands: prior to 1980, 1981-2000, 2001-2010) and the climate zone (four climate
zones in total (A-D), in accordance to the Hellenic Building Energy Performance Regulation,
KENAK). Accordingly, a total of 24 building types were defined, representative of the Hellenic
residential building stock. Further details can be found in [NOA 2012]. The typologies were
used to develop energy advice material in the form of electronic brochures and an on-line
software tool, eKIA (www.energycon.org/ekia.html), which allows home owners for a prelimi-
nary assessment of the energy performance of their residence and its potential for improve-
ment. The typology material is accessible in www.energycon.org and ever since it was re-
leased, in November 2012, it has been accessed by over 25000 visitors. In the framework of
TABULA, the Hellenic typology was also used to set up a basic building stock model and
demonstrate the applicability of the typology in scenario analysis. Further enhancement of
the building stock model is foreseen in the framework of the EPISCOPE project. In the ab-
sence of “typical” buildings and the lack of reliable statistical data in Greece, the TABULA
typology is expected to provide the necessary basis for the revision of the minimum require-
ments and the specification of cost-optimal solutions towards the NZEB goal.

Classification scheme for the Hellenic residential building stock (“Building
Type Matrix”)

During the IEE Project EPISCOPE the building type matrix was extended towards new build-
ings, reflecting the current legal requirements (KENAK2010). Accordingly, the Hellenic
TABULA typology was complemented by eight new building types, two for each climate
zone, to represent the current standard of constructions for the period after 2010. Figure 43
shows the respective Building Type Matrix. Eight example buildings were added in order to
represent the new single family and multifamily house for the four climate zones. These
buildings will be used as showcase examples of the new construction trends and the possi-
ble variations in the future towards NZEB. Two exemplary buildings, a single family and a
multifamily house, are described in Table 93.


http://www.energycon.org/ekia.html
http://www.energycon.org/

164 New Buildings in National Residential Building Typologies gum oa K
EPISCOPE

Region Construction  [Additional | s [ 0™ | MAH [ AB |
Year Class Classification Single-Family Multi-Family Apartment Block
House House

Zone A
1 (khipaTikr Zovn ... 1980 generic
A)

GR.ZoneA.SFH.01.Gen

Zone A =
(kNipaTikr dovn 1981 ... 2000 generic
A)

GR.ZoneA.SFH.02.Gen

Zone A
(KNipaTikn {wvn 2001 ... 2010 generic
A)

GR.ZoneA.MFH.03.Gen

Zone A
(KNipaTikr {ovn 2011 ... generic
A)

GR.ZoneA.SFH.04.Gen GR.ZoneA.MFH.04.Gen

Zone B
(KNipaTikr) {ovn ... 1980 generic
B)

GR.ZoneB.MFH.01.Gen
Zone B

(kNipaTikr dovn 1981 ... 2000 generic
B)

GR.ZoneB.SFH.02.Gen

Zone B /
(KNipaTikn {wvn 2001 ... 2010 generic

B)
GR.ZoneB.SFH.03.Gen
Zone B

(KNipaTikn Jwvn 2011 ... generic
B)

GR.ZoneB.SFH.04.Gen

Zone C
(KNipaTikr) {ovn ... 1980 generic
D)

GR.ZoneC.SFH.01.Gen GR.ZoneC.MFH.01.Gen

Figure 43: Classification scheme ("Building Type Matrix") of the Hellenic residential building typology,
now extended towards new buildings
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12 (kNipaTikr dovn
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13 (KNipaTikn {wvn
b)

Zone D
14 (KNipaTikn Jwvn
b)

Zone D
15 (kNipaTikr {ovn
h)

Zone D
16 (KNipaTikr) {ovn
h)

1981 ... 2000
2001 ... 2010
2011 ...
... 1980
1981 ... 2000
2001 ... 2010
2011 ...

generic

generic
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Continuation Figure 43: Classification scheme ("Building Type Matrix") of the Hellenic residential build-

ing typology, now extended towards new buildings
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Table 93: Exemplary new buildings representing the latest construction year classes (2011 ...)

SFH TH MFH AB

Single-Family House Terraced House  Multi-Family House  Apartment Block

GR.ZoneB.5FH.04.Gen GR.ZoneB.MFH.04.Gen

Number of dwellings 1 10
Number of full storeys 1 5
(conditioned)

Number of directly attached 0 0
neighbour buildings

National reference area* m?2 300 950
TABULA reference area

(conditioned floor area, internal ~ m? 255 808

dimensions)

*) external dimensions in accordance to Technical Guideline of the Technical Chamber of Greece, TOTEE 20701-1/2010 “Ana-
lytic National Specifications of Parameters for the Calculation of the Energy Performance of Buildings and the Energy Perform-
ance Certificate”

Building example: variants meeting three energy performance levels for new
buildings

Three variations of each new building type are considered by combining the envelope with
three different types of heat supply systems, which are at present the most popular in the
Hellenic market, namely, oil, natural gas and electricity.

The thermal characteristics of the envelope and the system performances are different for
each of the four climate zones, as foreseen by KENAK.

In correspondence to the TABULA definition of refurbishment scenarios (base case-
standard-ambitious), three energy performance levels (standards) are considered for new
buildings within EPISCOPE: the “Current standard”, the “Improved standard” and the ‘NZEB
standard”. The improved standard is considered as a short term goal, while the NZEB stan-
dard is the 2020 goal.

Accordingly, new building types are presented in three versions, each consisting of a triplet
of performance standards (variants), specifically:

e “Qil* (variants 01, 02, 03):
e “Natural Gas" (Variants 11, 12, 13):
e “Electricity” (Variants 21, 22, 23):

- Variants 01, 11 and 21 correspond to envelope and system requirements in accordance
to the current standard defined in the national regulation (KENAK) for the respective en-
ergy carrier (“Current standard”).

- Variants 02, 12 and 22 correspond to an improved envelope (more stringent U-values)
and system using the specific energy carrier with an improved performance and in-
creased exploitation of solar thermal systems for DHW (“Improved Standard”)

- Variants 03, 13 and 23 correspond to the most ambitious scenario with further improved
envelope and system performance using the same energy carrier maximizing the exploi-
tation of RES by using solar systems to cover 100 % of the DHW energy demand and a
significant amount of space heating demand, as well as PV systems to cover auxiliary
energy demand (“NZEB standard”).

The requirements of each standard are given in more detail in the following table.
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Table 94: New building requirements per climate zone for three energy performance standards (current,

improved and NZEB)

Wall
Roof-pylotis
U-values (*) Floor

2
(W/m*.K) Walls next to ground/

non-heated spaces

Current Std
[KENAK]

Envelope

0.60/0.50/0.45/0.40
0.50/0.45/0.40/0.35
1.20/0.90/0.75/0.70

1.50/1.00/0.80/0.70

Improved Std

0.55/0.45/0.40/0.35
0.45/0.40/0.35/0.30
1.15/0.85/0.70/0.65

1.45/0.95/0.75/0.65

NZEB Std

0.45/0.35/0.30/0.25
0.35/0.30/0.25/0.20
1.05/0.75/0.60/0.55

1.35/0.85/0.65/0.55

Windows 3.20/3.00/2.80/2.60 2.56/2.40/2.24/2.08 1.93/1.82/1.72/1.57
Infiltration (m%h)/m? window area 5.50 4.68 3.85
Thermal bridges 20 % of ZUAopaque 5 % of [KENAK]

E/M Installations
Natural-gas fired
boiler perform- Thermal 0.92 0.97 1'08.(IOW temp floor heat-
ing, Zones B&C)
ance
R . 0.95 (Zone A), 1.05 (low
Ol e selEn Thermal 0.90 0.95 temp floor heating, Zones
performance
B-D)

Central H.P.
performance; B 3.8(A), 3.6(B), 3.5(C), 3.8(A), 5.6(B), 5.2(C),
high temp or COP (climate zone) 3.2 3.4(D) 4.7(D)
geothermal(*)

Solar for DHW 60 % 75 % 100 %

Solar for space heat-

; " ) 80-75 % (A), 60-55 % (B),

ing (*) for SFH-MFH 45-35 % (C), 30-20 % (D)

(climate zone)

PV for auxiliary 100 %
Controls Class c B A

(*) reported by climate zone (A/B/C/D)

Table 95 summarises the variants defined for an exemplary new single family house in cli-
mate zone B. The “improved std” for fuel systems, includes a condensing boiler (C-boiler)
with better controls than the “non-condensing boiler (NC-boiler) currently considered by KE-
NAK and total coverage of the DHW needs. The “NZEB std” introduces a low-temperature
condensing boiler with advanced controls combined with a subfloor system; the solar heating
system covers total DHW needs and 60 % of the space heating needs. The auxiliary energy
is also covered by PV. The “electricity” variation of the building is served by an electrical heat
pump, which, in the case of the “NZEB Std” is low-temperature (LT) combined with a subfloor
system.



168 New Buildings in National Residential Building Typologies [

] AT

EPISCOPE

Table 95: Exemplary single-family house (SFH), climate zone B — definition of variants
e
“Oil” “Natural Gas” “Electricity”
GR.ZoneB.5SFH.04.Gen
Variant N° 001 002 003 011 012 013*** 021 022 023
Energy Performance Current  Improved NZEB Current Improved NZEB Current  Improved NZEB
Level Std Std Std Std Std Std Std Std Std
U-values
Roof W/(m2K) 0.45 0.40 0.30 0.45 0.40 0.30 0.45 0.40 0.30
Wall W/(m2K) 0.50 0.45 0.35 0.50 0.45 0.35 0.50 0.45 0.35
Window W/(m2K) 3.00 2.40 1.82 3.00 2.40 1.82 3.00 2.40 1.82
Floor W/(m2K) 0.90 0.85 0.75 0.90 0.85 0.75 0.90 0.85 0.75
Thermal bridg-
ing supplement \y, o) 0,05 0.05 0.02 0.05 0.05 0.02 0.05 0.05 0.02
(whole enve-
lope)
Heat Supply System
C-boiler C-boiler Electrical Heat Pump
; C-boiler (LT) & ; C-boiler  (LT) &
NC-boiler NC-boiler
Heatgenerator Basic conltrols Improved  subfloor Basic conltrols Improved subfloor HT HT LT/GHP &
controls  Agyanced controls Advanced subfloor
controls controls
Specification / . . ext air /
ext.air ext.air
Supplemental system ground
Ventilation system
Th I sol t DHW DHW  DHW& SH DHW DHW DHW & SH DHW DHW DHW & SH
Szl Sl SRS 60% 100%  100%/60% | 60% 100% 100%/60% 60% 100%  100%/60%
Further system PV PV PV

Movokatolkia
(GR-ZONEB-SFH-04)
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Figure 44:

“Building Display Sheet”

of the exemplary SFH <GR> [NOA 2014]
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Table 96:

Variant N°
Label of the variant
triplet

Variation level

Energy standard
Calculation method
National reference area*
Energy need for heating
Delivered energy
Fossil fuels
Renewable fuels
Electricity
Primary energy demand
Relation to requirement

TABULA

m2
kWh/(m2a)

kWh/(m2a)
kWh/(m?a)
kWh/(m?a)
kWh/(m?a)
)

001

Minimum
Require-
ment

KENAK

300
34.2

33.7
8.7
0.1

37.5

85 %

002

Fuel QOil

Improved
Standard

300
31.0

17.4
16.0
0.1
19.5
44 %

<GR> Greece

003 001
Ambitious | Minimum
Standard / | Require-

NZEB ment

KENAK

300 300

23.4 34.2

3.3 33.1

22.7 8.7

0 0.1

4.0 35.2

9 % 80 %

002

Natural Gas

Improved
Standard

EN 13790
300
31.0

17.1
16.0
0.1
18.3
41 %

003

Ambitious
Standard /
NZEB

300
23.4

3.2
22.7
0
3.8
9 %

011

Minimum
Require-
ment

KENAK

300
34.2

8.7

8.7

7.2

30.3
83 %

Exemplary SFH — Results of the energy balance calculation; Procedure: TEE-KENAK

012

Electricity

Improved
Standard

300
31.0

0
16.0
4.7
13.7
38 %

169

013

Ambitious
Standard /
NZEB

300
23.4

0
22.7
0.5
1.5
4%

(*) external dimensions in accordance to Technical Guideline of the Technical Chamber of Greece, TOTEE 20701-1/2010 “Ana-
lytic National Specifications of Parameters for the Calculation of the Energy Performance of Buildings and the Energy Perform-

ance Certificate”

(®) Percentages refer to comparison of primary energy between the variant and the corresponding reference building in ac-

cordance to KENAK




170 New Buildings in National Residential Building Typologies m
J A 4y ThE EPISCOPE
TABULA calculation results for all exemplary buildings

Table 97 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for two exemplary buildings.

Table 97: Exemplary new buildings — Results of the TABULA calculation procedure (climate zone B;
standard boundary conditions)

o ° o= co o~~~ ~xlocaesxloa=a=m"0ar =2~ =~ =
c z od O e = 2R 2F|ef 20| ¥ B BF 28 PS8 2& Y&
5 - = BE JEBE SEQE|JE QE|SE JESESE E JESE £E
= a - uS ST oS oS oS3 2| /T EXT I g ST EXT O 5%
> > g E3 o< :slc clc D_lc c)_Ic = gc =Es ELE 5 < acglcmc
m
= 6° 2oZo2 82|72 92|02 02 22 02 g2 A2 52 J2
/3] I o & lm G ®m s 2 Y &
o P o) © [) S | o] — ()
F = 9 o © I o 4 3 d
- v o o & ©
= o
o
o1 Minimum 175 3 0 3 32|10 15| 0 45 0 0 6 0O 0 O
Requirement
02 Improved 1.39 28 0 28 30 | 10 16 0 28 0 0 6 0 0 0
Standard
03 Ambitious 105 22 0 21 22|10 160 7 O O 6 0 0 O
Standard / NZEB
SFH 11 Minimum 175 3 0 35 32|10 15(45 0 O O 6 0 0 O
Requirement
12 Improved 1.39 28 0 28 29 |10 16 | 26 0 0 0 2 0 0 0
Standard
: 13 Ambitious 105 21 0 21 21|10 16| 6 O O O 6 0O 0 O
Standard / NZEB
GR.ZoneB.SFH.04.Gen
21 Minimum 1.75 35 0 35 33|10 15 0 7 0 0 16 0 0 0
Requirement
22 Improved 1.39 28 0 28 29 | 10 16 0 0 0 0 12 0 0 0
Standard
93 Ambitious 105 21 0 21 21|10 16| 0 O O O 7 0O 0 O
Standard / NZEB
o1 Minimum 093 22 0 22 19|15 20| 0 32 0 O 6 0 0 O
Requirement
02 Improved 0.76 19 0 19 20| 15 21 0 19 0 0 6 0 0 0
Standard
03 Ambitious 058 14 0 14 15|15 22| 0 5 0 O 6 0 O O
Standard / NZEB
MFH Minimum
11 L 0.93 22 0 22 19 | 15 20 | 32 0 0 0 6 0 0 0
Requirement
12 Improved 0.76 19 0 19 19 | 15 21 | 17 0 0 0 2 0 0 0
Standard
13 Ambitious 058 14 0 14 14|15 21| 4 0 O O 6 0 O O
S Standard / NZEB
GR.ZoneB.MFH.04.Gen —
21 Minimum 0.93 22 0 22 20| 15 20 0 9 0 0 12 0 0 0
Requirement
22 Improved 0.76 19 0 19 19 |15 21 0 0 0 0 10 0 0 0
Standard
93  Ambitious 058 14 0 14 14|15 22|0 0O O O 6 O 0 O
Standard / NZEB
Explanation of Quantities (TABULA Datafields)
h_Transmission W/(m2K) floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
_h_nd kWh/(m2a)  energy need for heating
q_ve_rec_h_usable kWh/(m?a)  usable contribution of ventilation heat recovery
q_h_nd_net kWh/(m2a)  net energy need for heating (q_h_nd - q_ve_rec_h_usable)
q_g_h_out kWh/(m?a)  generated heat heating system (net energy need + storage losses + distribution losses)
q_w_nd kWh/(m2a)  net energy need domestic hot water
q_g w_out kWh/(m?a)  generated heat dhw (net energy need + storage losses + distribution losses)

q_del_sum_gas, ..._oil,

..._coal, ... _bio, ..., _el,  kWh/(m2a) sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers
... _dh, ... _other, ..._el

q_exp_sum_el kWh/(m?a)  sum produced electricity (negative value)
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3.10.3 Sources / References Greece

Table 98:

Reference
shortcut

[Dascalaki et al.
2011]

[Dascalaki et al.
2012]

[Dascalaki et al.
2013]

[Droutsa et al.
2014]

[JMD 1079]

[KAPE 2002]

[KENAK 2010]

[N.3661/2008]

[N.3851/2010]

[N.3855/2010]

Sources / References Greece

Concrete reference (in respective language)

E.G. Dascalaki, K.G. Droutsa, C.A. Balaras, S.
Kontoyiannidis, Building Typologies as a Tool for
Assessing the Energy Performance of Residential
Buildings — A Case Study for the Hellenic Building
Stock, Energy & Buildings, Vol. 43, No 12, p.
3400-3409, (2011).

E.G. Dascalaki, C.A. Balaras, A.G. Gaglia, K.G.
Droutsa, S. Kontoyiannidis, Energy Performance
of Buildings - EPBD in Greece, Energy Policy, Vol.
45, p. 469-477, (2012).

E.G. Dascalaki, S. Kontoyiannidis, C.A. Balaras,
K.G. Droutsa, Energy Certification of Hellenic
Buildings: First findings, Energy & Buildings, Vol.
65, p. 429-437, (2013).

K.G. Droutsa, S. Kontoyiannidis, E.G. Dascalaki,
C.A. Balaras, Ranking cost effective energy con-
servation measures for heating in Hellenic residen-
tial buildings, Energy & Buildings, Vol. 65, p. 318-
332, (2014).

Eid1k6 Mpoypappa Avamtuéng GwroBoATaikwv
JUCTNUATWY O€ KTIPIAKEG EYKATAOTACEIG KAl 18ig
o€ dwpata Kal oTéyeg KTIpiwv (KYA 1079/
B/04.06.2009)
http://www.ypeka.gr/LinkClick.aspx?fileticket=mz8
ssdmgKhg%3d&tabid=541

BiokAipaTikég Zxedlaop6g atnv EAAGSa:
Evepyeiaky ATrédoon kai KateuBuvoeig
E@apuoyng, Aalapn, E. kai T¢avakdkn, E. (emiy.),
Kévtpo Avavewoipywv MNnywv Evépyeiag (KATE),
Mképui, 2022

http://www.cres.gr/kape/education/bioclimatic_broc
hure.pdf

Kavoviouog Evepyeiakng Amédoong Ktnpiwv
http://www.buildingcert.gr/nomiko_plaisio/kenak.pd
f

MéTpa yia Tn YEiwan TNG EVEPYEIOKNG
KaTavaAwaong Twv KTIpiwv Kal GAAeG SIaTAEEIG
http://www.buildingcert.gr/nomiko_plaisio/3661 20
08.pdf

Emréyuvon Tng avamtuéng Twv Avavewaoigwy
Mnywv Evépyelag yia Tnv avTiNETWTTION TNG
KAIHATIKAG aAAayng kal AAAEG BIaTAEEIG O€ BEpaTa
appodioTnTag Tou YTroupyeiou MepiBaAlovTog,
Evépyeiag kar Khipatikrig ANayng
http://www.ypeka.gr/LinkClick.aspx?fileticket=pnhp
pGnURds%3d&tabid=285

Métpa yia Tn BeATiwWoN TNG EVEPYEIOKAG aTTOd00NG
KOT& TNV TEAIKA XPNAON, EVEPYEIOKEG UTTNPETIEG KAl
GAAeg diaTagelg
http://www.ypeka.gr/LinkClick.aspx?fileticket=Axg
QsUVAU]A%3D&...

<GR> Greece
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Short description (in English)

Overview of the TABULA Hellenic residential
building typology along with an assessment of
various energy conservation measures for esti-
mateing the energy performance of the building
stock in Greece in an effort to meet the 9% indica-
tive national energy savings target by 2016.

Overview of EPBD implementation in Greece

First data analysis of over 350,000 EPCs for gain-
ing an insight of the energy performance of build-

ings in Greece, towards better understanding the

Hellenic building stock. Includes data for residen-
tial and non-residential buildings.

Assessing the potential benefits and setting the
priorities of individual energy conservation meas-
ures to reduce heating energy consumption in
Hellenic residential buildings, including space
heating and domestic hot water production. The
analysis exploits the Hellenic TABULA typology.
The focus is mainly on the implementation of
measures that have low first-cost investment and
short payback period. In order to prioritize ECMs
that would be most attractive to building owners,
two ranking criteria are used, namely primary
heating energy savings and payback period. The
preliminary results are used to provide an insight
on the potential abatement of CO, emissions for
the national residential building stock.

Joint Ministerial Decision on the special program
for the development of photovoltaics in buildings
and in particular on building roofs upto 10 kWp,
introduced in 2009

Design principles for bioclimatic buildings in
Greece, by the Center for Renewable Energy
Sources

Hellenic regulation on the energy performance in
the building sector

National law for the transposition of the European
Directive 2002/91/EC on energy end-use efficiency
and energy services

National law for the transposition of the European
Directive 2009/28/EC on the promotion of the use
of energy from renewable sources

National law for the transposition of the European
Directive 2006/32/EC on energy end-use efficiency
and energy services


http://www.ypeka.gr/LinkClick.aspx?fileticket=mz8ssdmgKhg%3d&tabid=541
http://www.ypeka.gr/LinkClick.aspx?fileticket=mz8ssdmgKhg%3d&tabid=541
http://www.cres.gr/kape/education/bioclimatic_brochure.pdf
http://www.cres.gr/kape/education/bioclimatic_brochure.pdf
http://www.buildingcert.gr/nomiko_plaisio/kenak.pdf
http://www.buildingcert.gr/nomiko_plaisio/kenak.pdf
http://www.buildingcert.gr/nomiko_plaisio/3661_2008.pdf
http://www.buildingcert.gr/nomiko_plaisio/3661_2008.pdf
http://www.ypeka.gr/LinkClick.aspx?fileticket=pnhppGnURds%3d&tabid=285
http://www.ypeka.gr/LinkClick.aspx?fileticket=pnhppGnURds%3d&tabid=285
http://www.ypeka.gr/LinkClick.aspx?fileticket=AxgQsUVAUjA%3D&
http://www.ypeka.gr/LinkClick.aspx?fileticket=AxgQsUVAUjA%3D&
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Reference
shortcut

[N.4122/2013]

[NOA 2011]

[NOA 2012]

[NOA 2014]

[NOK 2012]

[TOTEE 20701-
1/2010]

[TOTEE 20701-
2/2010]

[TOTEE 20701-
3/2010]

Concrete reference (in respective language)

Evepyeiak Arodoon Kripiwv — Evapuévion pe
Tnv Odnyia 2010/31/EE tou EupwTraikou
KoivoBouAiou kai Tou ZupBouAiou kal AoITTEG
diatagelg

https://www.buildingcert.gr/N4122 2013.pdf

NOA (ed.), Hellenic building Typology Brochure,
TABULA project, WP3, D5.2, May 2011

NOA (ed), National Scientific Report-Greece,
TABULA project, D6.2, May 2012

http://episcope.eu/fileadmin/tabula/public/docs/scie
ntific/GR_TABULA _ScientificReport NOA.pdf

Tutrohoyia EAAnvikwv Ktipiwv KaToikiag —
Auvapiké E¢oikovéunang Evépyeiag

Néog Oikodopikég Kavoviopog (N.4067/2012)

AvaAuTikég EBvikEG Mpodiaypagég MapapéTpwy
yia Tov YTroAoyiopo Tng Evepyeiakng Amédoong
Ktnpiwv kai Tnv ‘Ekdoon Tou MNicTotroinTikou
Evepyeiakig Arodoong, Texvikry Odnyia Texvikou
EmpeAntnpiou EAAGSag, T.O.T.E.E. 20701-
1/2010, A’ ékdoaon louhiog 2010, B’ €kdoon
Méaptiog 2012, ABrjva.
(http://portal.tee.gr/portal/page/portal/SCIENTIFIC
_WORK/GR_ENERGEIAS/kenak)

OeppoPuUOIKEG 1B16TNTEG AOPIKWV YAIKWV Kal
‘EAeyxog Tng OgppopovwTikng ETdpkeiag Twv
Ktnpiwv, Texviki Odnyia Texvikou EipeAntnpiou
EAGSag, T.O.T.E.E. 20701-2/2010, A’ ékdoon
loUAiog 2010, ABrva.

http://portal.tee.gr/portal/page/portal/SCIENTIFIC
WORK/GR_ENERGEIAS/kenak

KAipatiké Aedopéva EAANvIKWwy lMepioxwv, TeXVIKN
Odnyia Texvikou EmmpeAntnpiou EANGSQG,
T.O.T.E.E. 20701-3/2010, A’ £&kdoaon loUAiog 2010,
B’ ékdoon Mdprtiog 2012, ABAva.

EPISCOPE

Short description (in English)

National law for the transposition of the European
Directive 2010/31/EC - EPBD recast

National Hellenic typology brochure, developed
during the IEE Project TABULA

Hellenic scientific report in the framework of
TABULA project

New national Hellenic typology brochure

National building code

Part of the series of the main four Hellenic techni-
cal guidelines (TOTEE 20701). In a total of over
480 pages, the four TOTEE reveal all the details
for the implementation of KENAK. TOTEE 20701-
1/2010 “Analytic National Specifications of Pa-
rameters for the Calculation of the Energy Per-
formance of Buildings and the Energy Perform-
ance Certificate” was first published in July 2010
and revised in March 2012. The guideline outlines
the quasi-steady state monthly calculation proce-
dures and defines the calculation parameters for
the energy design study and for facilitating the
building energy audits. It also defines in detail the
reference building for different end-use buildings, if
necessary. The main objective is to minimize
erroneous calculations as a result of a poor as-
sessment of the design engineer or the inspector.
The guidelines are available on-line by TEE.

Part of the series of the main four Hellenic techni-
cal guidelines (TOTEE 20701). In a total of over
480 pages, the four TOTEE reveal all the details
for the implementation of KENAK. TOTEE 20701-
2/2010 “Thermophysical Properties of Building
Materials and the Adequacy Control of Thermal
Insulation of Buildings” was first published in July
2010. It sets the minimum thermal insulation re-
quirements and defines the calculation procedures
for verifying compliance and adequacy of a build-
ing’s thermal envelope. The guidelines are avail-
able on-line by TEE.

Part of the series of the main four Hellenic techni-
cal guidelines (TOTEE 20701). In a total of over
480 pages, the four TOTEE reveal all the details
for the implementation of KENAK. TOTEE 20701-
3/2010 “Hellenic Climatic Data” was first published
in July 2010 and revised in March 2012. The
guideline defines the climatic data necessary for
the calculations, at the four national climatezones
and 62 Hellenic cities. The guidelines are available
on-line by TEE.


https://www.buildingcert.gr/N4122_2013.pdf
http://episcope.eu/fileadmin/tabula/public/docs/scientific/GR_TABULA_ScientificReport_NOA.pdf
http://episcope.eu/fileadmin/tabula/public/docs/scientific/GR_TABULA_ScientificReport_NOA.pdf
http://portal.tee.gr/portal/page/portal/SCIENTIFIC_WORK/GR_ENERGEIAS/kenak
http://portal.tee.gr/portal/page/portal/SCIENTIFIC_WORK/GR_ENERGEIAS/kenak
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Reference
shortcut

[TOTEE 20701-
4/2010]

[TOTEE 20701-
5/2010]

[TEE-KENAK]

[YPEKA Biocli-
matic]

TABULA

Concrete reference (in respective language)

Odnyieg kai ‘Eviutra Evepyeiokwyv EmBewprioewyv
Kripiwv, AeBATwY Kai EykataoTdoewv Oépuavong
kal Eykaraotdoewv KAigatiopou, Texvikr) Odnyia
Texvikou EmpeAnTtnpiou EAAGSag, T.O.T.E.E.
20701-1/2010, A’ ékdoon loUAiog 2010, B’ ékdoon
Méaptiog 2012, ABrjva.
(http://portal.tee.gr/portal/page/portal/SCIENTIFIC
_WORK/GR_ENERGEIAS/kenak)

Suptrapaywyr) HAekTpiopouU, Oeppdtntag &
Yogng: Eykartaotdoeig oe Kpia, Texviki Odnyia
Texvikou EmpueAntnpiou EAAGSag, T.O.T.E.E.
20701-1/2010, A’ ékdoon AtrpiAdiog 2012, ABrjva.

http://portal.tee.gr/portal/page/portal/SCIENTIFIC

<GR> Greece

WORK/GR_ENERGEIAS/kenak

Noyiopiké TEE-KENAK
http://portal.tee.gr/portal/page/portal/SCIENTIFIC

WORK/GR_ENERGEIAS/kenak

MpowBnan Tng BiokAINATIKAG APXITEKTOVIKAG OTO
KTip1o Kal 191aiTEPA OTNV KATOIKIA
http://www.ypeka.gr/Default.aspx?tabid=380&lang

uage=el-GR
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Short description (in English)

Part of the series of the main four Hellenic techni-
cal guidelines (TOTEE 20701). In a total of over
480 pages, the four TOTEE reveal all the details
for the implementation of KENAK. TOTEE 20701-
4/2010 “Guidelines and Forms for Building Energy
Audits, Inspection of Boilers & Heating Installa-
tions, and Inspection of Air-Conditioning Installa-
tions” was first published in July 2010 and revised
in March 2012. The guideline defines the detailed
contents, procedures and standardized forms for
performing building energy audits, preparing the
EPC and performing boiler and heating system
inspections and air-conditioning system inspec-
tions and for electronic submission to the official
registry. The guidelines are available on-line by
TEE.

The fifth addition to the series of the Hellenic
technical guidelines (TOTEE 20701) that support
KENAK. TOTEE 20701-5/2010 “Combined Elec-
tricity, Heat and cold Production: Installations in
Buildings” was first published in April 2012. The
guideline outlines the technical specifications for
the installation and connection of different CHP
systems with the main grid and the systems. The
guidelines are available on-line by TEE.

The official national software (TEE-KENAK) was
developed by the National Observatory of Athens
(NOA) for the Technical Chamber of Greece
(TEE), to support the implementation of KENAK in
Greece and issue EPCs. For the building’s energy
performance assessment, this is the common
calculation tool that is used by commercial soft-
ware, to avoid inconsistency problems that could
have arised from using different software that may
provide different results. The calculation engine of
TEE-KENAK was based on the EPA-NR tool,
which was developed within the framework of a
European project (www.epa-nr.org). The tool was
upgraded to meet national requirements and the
final European standards, with a new interface,
incorporating the relevant national technical librar-
ies, weather data, user's guide etc. The tool is
periodically updated and is available on-line by
TEE since November 2010.

For the advancement of bioclimatic architecture of
buildings with an emphasis on dwellings. Overview
of design principles for Regional Planning & Urban
Development of the Hellenic Ministry of Environ-
ment, Energy & Climatic Change (YPEKA)


http://portal.tee.gr/portal/page/portal/SCIENTIFIC_WORK/GR_ENERGEIAS/kenak
http://portal.tee.gr/portal/page/portal/SCIENTIFIC_WORK/GR_ENERGEIAS/kenak
http://portal.tee.gr/portal/page/portal/SCIENTIFIC_WORK/GR_ENERGEIAS/kenak
http://portal.tee.gr/portal/page/portal/SCIENTIFIC_WORK/GR_ENERGEIAS/kenak
http://www.ypeka.gr/Default.aspx?tabid=380&language=el-GR
http://www.ypeka.gr/Default.aspx?tabid=380&language=el-GR
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(by EPISCOPE partner BME)

The attention towards low-energy buildings was initiated by the Solanova project completed
in 2006, when a residential building built with prefabricated sandwich panels (a so-called
“commi-block” building) has been retrofitted to a low-energy building. It was realized within
an EU FP5 project, as a cooperation of the Uni-Kassel, the Passive House Institute Darm-
stadt and the Budapest University of Technology (among others).

Although since 2008 the building construction industry is in crisis, the interest for energy effi-
cient buildings is relatively high. Since then some hundreds of family houses and a couple of
multi-residential buildings have been built according to low-energy level. The number of certi-
fied passive houses is rather low, because there are no subsidies available for certified build-
ings, and the cost of the certification is relative high. Statistics are not available about the
number of low-energy or passive houses.

3.11.1 Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Hungary

Also 2006 was the date for the introduction of the new building energy requirements in ac-
cordance with the EPBD. Since then the requirements have remained unchanged. The re-
quirements are far from what could be called NZEB. However in 2015, 2018 and 2021 sig-
nificant changes will be introduced in order to strengthen the requirements. The latter date
refers to the introduction of NZEB requirements for residential buildings.

Officially there is already a definition for the nearly zero-energy buildings (NZEBs), but it is
not an accurately elaborated definition, just a one-paragraph long legal text. Therefore the
elaboration of a detailed specification will be necessary in the future.

Minimum requirements for new residential buildings in Hungary

The first Ministerial Order (the 7/2006. (V. 24) Decree of Minister without Portfolio about De-
termination of Energy Efficiency of Buildings), which included the requirements, the design
input data and the calculation method, was issued in May 2006 and has been in force since
the 1st of September 2006.

Since that date, the fulfilment of energy requirements is a precondition for obtaining a build-
ing permit. Several calculation softwares were developed on a commercial basis. As a result,
the thermal performance of buildings improved considerably. In terms of building envelopes,
it corresponds to 36 %, 50 % and 43 % decreases of the U values of exposed walls, roofs
and windows, respectively, relative to pre-EPBD values. The overall average U value of an
envelope (including thermal bridge effects) ranges between 0.45 and 0.65 W/m2 K, depend-
ing on the surface to volume ratio (see next figure).

The requirement system has three facets, as far as new buildings and major renovations are
concerned. Maximum permitted values are set for the U values of elements and the specific
heating energy need (W/m3K), as a function of the surface to volume ratio. It is to be empha-
sized that, applying elements with the allowed U values does not guarantee the fulfiiment of
the specific heating energy need requirement: depending on the ratio of wall, window and
roof area, stricter insulation requirements must often be applied. The losses from thermal
bridges are also considered. Finally, the specific yearly primary energy need must not ex-
ceed a limit, which depends on the surface to volume ratio and the type of use of the build-
ing. Maximum permitted values are given for a few typical uses (residential, school, office),
whilst, in case of mixed use, a reference building is to be considered. The primary energy
needs include heating, domestic hot water, cooling and, for non-residential buildings, lighting
needs.



176 New Buildings in National Residential Building Typologies mgum m

EPISCOPE

1

09 pre-EPBD, intermittent heating: q,, = 0.1 + 0.65 (ZA/V)

o*
o*
Y

0,8 pre-EPBD, continuous heating: g, =0.1 + 0.6 (ZA/V)

0,7 /

0,6 /

0,5 / _—
0,4 m 0.086 +0.38 (ZA/V)
0,3 ; / /

0,2 / /

g
/ NZEB (planned): g,, = 0.051 + 0.23 (ZA/V)
0,1

O T T T T T T 1
0,00 0,20 0,40 0,60 0,80 1,00 1,20 1,40

Figure 45: Development of the requirements on the specific heating energy need (W/m3K), as afunction
of the surface to volume ratio [m2/m3]

These requirements were applicable for new buildings and major renovations above 1000 m?
conditioned floor area.

But, since then, the Hungarian Decree of the Minister of Interior 40/2012 (VIII. 13.) and the
amendment of the 7/2006. (V. 24) have introduced changes in the requirements:

e For new buildings and major renovations, the new requirements have been in force
since the 9th of January 2013 for the building service system. These requirements are
partly recommendations (application of condensing boilers; roomwise control system
for heating; in case of a balanced ventilation system, a heat recovery efficiency above
70 %; ventilators set to the operation mode with maximum efficiency), and partly
obligatory (balancing the heating, cooling, ventilation and DHW system; central control
system in buildings above 100 m? conditioned floor area; circulation pumps must be
operated according to a time schedule; hydraulic losses are limited for ventilation sys-
tem elements; air tightness of ventilation ducts is to be maximised).

¢ If any building element or building service system element of a building is to be retrofit-
ted energetically the element must fulfil the current requirements (regarding U-values
or building service system elements). This rule does not apply in case of maintenance
measures. This requirement has been in force since 9th of July 2013.

e In case of a new building it is obligatory to analyse the application possibilities of al-
ternative systems considering environmental, technical and economic aspects. The
analysis can be carried out for individual buildings or for a group of similar buildings or
for buildings at the same location and with similar characteristics or in case of a group
of buildings with common heating or cooling system. This requirement has been in
force since the 9th of July 2013.
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Hungarian calculation method to comply with new building regulations for
residential buildings

The governmental order defining the method for the certification of buildings was issued in
2008. It included both the operational and the asset method and it was the subject of con-
ciliation in the Chamber of Engineers. However, an official methodology was only developed
for the asset method. Thus, in the practice, all the experts use the asset method. The same
order postponed the deadlines for the initiation of the certification process: for new buildings,
it started in January 2009, whilst compulsory certification of existing buildings was launched
in January 2012, although it is already in effect since 2008 on a voluntary basis and in the
case of subsidized energy conscious retrofit.

The calculation method is defined by the Ministerial Order (the 7/2006. (V. 24) Decree of
Minister without Portfolio about Determination of Energy Efficiency of Buildings), which in-
cluded the requirements, the design input data and the calculation method. It was originally
issued in May 2006 and has been modified two times since then (in 2012 and in 2014) [BM,
2012], [BM, 2014].

Status of NZEB definition for residential buildings in Hungary

Officially, there is already a legislative definition for the nearly zero-energy buildings
(NZEBs), but it is not an accurately elaborated definition, just a one-paragraph long legal
text. Therefore the elaboration of a detailed specification will be necessary in the future. Ac-
cording to the regulation, a NZEB building is different from a building meeting cost optimum
requirements in that 25 % of its primary energy demand needs to be met from renewable
sources. The cost optimal requirements will be introduced in 2015 for buildings applying for
any national or EU funds and in 2018 for all buildings.

A preliminary study to set the definition and the requirements of the NZEBs was carried out
by the University of Debrecen in May 2012. A revised version, taking into account the results
of the cost optimal requirements at the lowest global cost, was developed in January 2013. It
has provided additional recommendations on the requirements for existing buildings. The
official legislative definition was based on this study, but contains no technical details. There-
fore the figures presented in this paper are based on the study. The recommended require-
ments are summarized in the following tables and the previous figure.

Table 99: Maximum permitted values for the U values of elements in the current and in the foreseen
NZEB legislation

maximum specific yearly
Current FONreseBen primary energy need
requirement A iE [kWh/m?.year]
requirements RESIDENTIAL BUILDINGS
Building element UWwW/m2K U W/m2.K 1 storey 72
Exposed wall 0.45 0.20 ;_Z“’S;z:zys :‘;
Fla'_: roof 0.25 0.15 5 or more storeys 50
Attic floor slab 0.30 0.15 OFFICE BUILDINGS
Floor slab over basement 0.50 0.25 comfort category A, B: 1 storey 102
Window non—metal frame 1.60 1.00 comfort category A, B: multi-storey 85
- L . . comfort category C 115
Window, metal frame 2.00 130 EDUCATIONAL BUILDINGS
Entrance door 3.00 1.30 educational buildings 60
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Table 100: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the (assumed) NZEB definition in Hungary

Calculation Method New Building Regulations — (part 1)

Country HU Hungary

Status 07/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
(assumed) National NZEB Definition

Legislation / Standards

[TNM, 2006] Ministerial Order (the 7/2006. (V. 24) Decree of Minister without Portfo-
lio about Determination of Energy Efficiency of Buildings. Modified two times (in 2012
and in 2014).

[BM, 2014] Ministerial decree 20/2014 (111.7.) of Minister of Interior

Explanation / Comments
Official definition of NZEB since 7 March 2014 [BM, 2014]

Officially there is already a definition for
the nearly zero-energy buildings
(NZEBs), but it is not an accurately
elaborated definition, just a one-
paragraph long legal text: an nZEB
building is different from a building
meeting the ‘cost optimum require-
ments’ in that 25% of its primary energy
demand needs to be met from renew-
able sources.

The elaboration of a detailed specifica-
tion will be necessary in the future.

Energy Services

X Heating x  DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation Lighting

Explanation / Comments

The NZEB calculation is methodically
based on the Hungarian EPC proce-
dure for new buildings.

Appliances and lighting are not consid-
ered in the regular EP requirements.

Calculation Procedure Calculation period

Calculation of energy need for heating
(building)

X Calculation of delivered energy (system)

Year

Year

Explanation / Comments

The NZEB calculation is methodically
based on the Hungarian EPC proce-
dure for new buildings. No deviation
compared to the calculation method for
standard buildings.

Consideration of Special Technologies
Thermal Systems

X Ventilation system with heat recovery

X Thermal solar system

X Other special systems: any special systems can be incorporated

without predefined calculation method

Balance period Self-use
On-Site Electricity Production Feedin Self-use’  todetermine  considered for
self-use H-C-W-HE
X On-site CHP X
X On-site PV X X year H-C-W

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments

The NZEB calculation is methodically
based on the Hungarian EPC proce-
dure for new buildings. No deviation
compared to the calculation method for
standard buildings.

Calculation methods for special tech-
nologies are not defined. Any software
on the market can be used.

Off-site systems are expressed by the
primary energy factors.

Type of Requirements (new buildings)

X U-values of building elements .
Primary

energy

Heat transfer coefficient by X non-renewable

X -
transmission

Carbon dioxide emissions
Other

Energy need for heating
Delivered energy

Explanation / Comments

The heat transfer coefficient and the primary energy demand requirements depend
on the surface-to-volume ratio of the building.

For buildings other than residential, office and educational buildings the primary
energy demand requirement is based on a reference building method.

The NZEB calculation is methodically
based on the Hungarian EPC proce-
dure for new buildings. No deviation
compared to the calculation method for
standard buildings.
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The assessment of the energy performance of buildings by use of non-renewable primary
energy factors (related to delivered energy) derived from the Ministerial Order (the 7/2006.
(V. 24) Decree of Minister without Portfolio about Determination of Energy Efficiency of Build-
ings. Since its introduction (2006) the primary energy factors have been modified two times

(in 2012 and in April 2014), particularly those for district heating.

Table 101: Hungarian primary energy factors

Label / type of factor

Used for EPC rating
Used for building regulations requirements

Label (national language)

Description / type of weighting factor

Factor is multiplied by delivered energy based on the
Reference

Natural gas

Heating oil

Hard coal

Electricity

Off peak electricity

District heating without CHP

District heating with 67 % CHP

District heating biomass without CHP
District heating biomass with 67 % CHP

Primary Energy Factors
Hungary

X
X

Primer energia tényez6ék [TNM, 2006] 2014-es valtozata
szerint

non-renewable energy, includes upstream energy expenditures
(transportation, transformation) beyond national boundary

net calorific value (H;)
[TNM, 2006]
1
1
1
2.5
1.8
1.26/1.12*
0.83
0.76
0.50

*) deviation of [BM, 2014] from [TNM, 2006], starting from January 2014.

Methodological points for discussion in Hungary
The most relevant discussion points are:

e Primary energy factors for district heating;

¢ Primary energy factor for biomass;

¢ Requirements based on surface-to-volume ratio;

¢ Requirements on calculation details: more details or more freedom.

3.11.2Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Hungarian Residential Building Typology

In parallel to the development of the present typology, similar work was being carried out as
part of the development of the National Building Energy Strategy. The two typologies show
some resemblance, but there are also important differences. The objective of the EPISCOPE
typology is to contribute to a uniform European typology, and — based on available statistical
data — estimations concerning the entire European building stock.

Hungary was not represented in the previous TABULA project, the complete typology was
developed within EPISCOPE, and thus the NZEB buildings were introduced at the same time
as the existing buildings.
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Classification scheme for the Hungarian residential building stock (“Building
Type Matrix™)

During the IEE Project EPISCOPE the building type matrix was developed for Hungary, re-
flecting to the current building regulation. Figure hereunder shows the respective matrix.

Region Construction  |Additional | seH | ot |  wmeH [  AB |
Year Class Classification Single-Family Multi-Family |Apartment Block
House House

1 national ... 1944 generic

@i i

HU.N.SFH.01.Gen HU.N.MFH.01.Gen

national 1945 ... 1979 generic
HU.N.MFH.02.Gen
2
national 1980 ... 1989 generic
HU.N.MFH.03.Gen
national 1990 ... 2005 generic
HU.N.SFH.04.Gen
national 2006 ... generic
HU.N.SFH.05.Gen
national 1945 ... 1979 industrialized

technology

HU.N.AB.02.Ind

industrialized

national 1980 ... 1989
technology
HU.N.AB.03.Ind

i Flat area: below

national ... 1944 80 m2 :
_’_-——-_'-
HU.N.SFH.01. Belg0

national 1045 ... 1979 ~ Hlatarea:below

80 m2

HU.N.SFH.02.Bel80

Figure 46: Classification scheme ("Building Type Matrix") of the Hungarian residential building typology
including new buildings
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Table 102: Exemplary new buildings representing the latest construction year classes (2006 ...)

SFH.05 TH MFH.05 AB.05
Single-Family House Terraced House Multi-Family House Apartment Block

HU.SFH.05.Gen HU.MFH.05.Gen HU.AB.bS.Gen

Number of dwellings 1 5 30
Number of full storeys 2 3 5
(conditioned)

Number of directly attached 0 1 0
neighbour buildings

National reference area

(conditioned floor area, internal m?2 131 373 1702
dimensions)

TABULA reference area

(conditioned floor area, internal m?2 131 373 1702
dimensions)

Building example: variants meeting three energy performance levels for new
buildings

In the following the exemplary multi-family house (MFH.05) will be demonstrated in more
detail. Comparable information for the other buildings can be found in the updated national
typology brochure [BME, 2014].

Table hereunder shows the building features for different model cases. The three energy
performance levels predetermined by the TABULA concept are specified as follows:

Energy Performance levels for newly constructed buildings

1) ‘Current requirements’
Newly constructed building up to current code [TNM, 2006];

2) ‘Advanced standard (meeting cost optimum requirements)’
Building going beyond the current code, meeting standards expected in the near future
(for applications from 2015 onwards, and as a general requirement from 2018) [BM,
2014,

3) ‘Nearly Zero Energy Building (nZEB)’
New building meeting expected NZEB standards [BM, 2014]. According to regulations,
an nZEB building is different from a building meeting cost optimum requirements in that
25 % of its primary energy demand needs to be met from renewable sources.

Table 103: Exemplary multi-family house (MFH) — definition of variants

MFH.05
Variant N° 001 002 003
. ] Ambitious Standard /

Energy Performance Level Minimum Requirement  Improved Standard NZEB
U-values

Roof (Roof 2) W/(m2K) 0.25 (0.22) 0.15 (0.17) 0.13 (0.12)

Wall W/(m2K) 0.22 0.17 0.14

Window W/(m2K) 1.50 1.30 1.00

Door W/(m?2K) 2.00 1.80 1.30

Floor W/(m2K) 0.24 0.19 0.15
Thermal bridging supplement WI(m2K) 0.05 0.02 0.00

(whole envelope)

Heat Supply System

non-condensing
boiler

Thermal solar system - - DHW

Heat generator condensing boiler condensing boiler
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MFH.05.

2006 utin épiile (épiils) i torsashiz

MFH.05.

Multi family house, (to be) built after 2006

Kategéria: tirsas hiz

Epitési idd: 2006 utin
Szintszdm: 3-4

Lakasok szima: 10 vagy tobb
Nett6 alapteriilet: 373 m?
Nettd fiititt térfogat: 960,3 m3
Egyéb jellemazd: -

Jelenlegi kbvetelmények
Szabadondllé, kétszint és tetStérbedpitéses
tarsashiz. A jelenleg hatilyos jogszabdlyoknak
megfelelden épild j épiilet [TNM, 2006].

Alacsony (kbltségoptimum kbvetelményeknek

A jelenleg hatdlyos jogszabalyokon tilmutatd, a
kivetkezd években vdrhatd szabdlyozdsnak
megfeleld épillet [@BM, 2014).

energiafelhasznélds
A vérhatd eléirisoknak megfelelé kozel nulla
energiafelhasznaldsd j éplet [@BM, 2014]. A
melmeben a kuzel nulla regulations, an nZEB building is different from

rosmhaly

Category: multi family house
Year of construction: after 2006

Number of floors: 3-4

Current:

[@BM, 2014];

ilet a
szerlm:i k&ve:elményekt&l annyiban tér el, hogy

Number of apartments: 10 or more
Area, net heated: 373 m?

Volume, net heated: 960,3 m?
Additional parameters: -

requirements
Multi family house with converted loft. Newly
constructed building up t current building
code [@TNM, 2006);

Advanced standard (meeting cost optimum

Building going beyond the current code,
meeting standards expected in the near future

Nearly Zero Energy Building (nZEB)
New building meeting expected NZEB
standards  [@BM, 2014].

According  to

imum  a building meeting cost optimum requirements

in that 25% of its primary energy demand

a primerenergia igény 25%-at megijulé needs to be met from renewable sources.
energiatorrisbol kell fedezni.

) £ATA

EPISCOPE
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z [ vowrme | MPHOS

enbeg kibvctclidny [ Carrent requirernet |
vakolat  (05cmp  polisainal plaster  {05em);  polyayrene
= Wingigetelin (10 ek falasibbakk [ 022 | insulasion, (10cm); wolling black
[' (il vakalat (1,5am) (Mo plaster { 1.5em) |
5 _Mmh | Advanced standard |
dat (O ol atisal .
lﬁmhﬂ!lﬁ (18 enty; falathbokk LA kg ivsulation, (15am];
2 | {30 co); vabkolad (2w} i {2em)
[ Wtinel mulks energiafelhasnilis | ildling |

- . § plwter  (Q%m);  pebesyrens |
ks S el L y i
T Soman a (o] as insulrion, (20omT; wallng lock
’ {cm) |

Magastens - Pitched roof |

Carran,

Pinched ronf: e (2o lah; |
watcrproafing:  mineral  waol
intulation {15 wipeur harrier;
plasterbeard {1.25em;

Mamaeth: ceerép [2em; lboerds
wkithdjazat; kbeotgopon (15amk | gar
plearind  bemer  gpekaron
{1.250m);

Padlisfidém: devimpyapot  hise- Atele shah: mineral waal inudation

02

getebls (15om); vasbeton (1Sam); (15cm); reinforeed concrete (15cm);
waknlat {1 %em) er (1.5em )

Magustetd: cserip [demz loesds: Piched roof: tle (Zom) etk |
kit kizetgmpot (25om); s waterproofing  mineral  wool
pirazing pipszkaron Insulation {25em); apaur harrier;
{1.250m); plasterboard (1 26cm j;

Padlisfocém: devisvaynpor hos o | Awic shab: mineral wool msulation
grtebin (20eeny; wbeton (15 [ 1| (2em), seintaresd conrets (15eml:
wakolat (1 Sem) phaster (L5em} |
Wieel nulls energiafelnszniles I r ibding |
Magutetd: cwnip [ Vs Pached  roul: tile (2om) btk

adivihifza:  PIR hab  hiszig waterproafing PIR foam insdation
{200m}; piracked lemes gipsdarton 013 (20cm wapour barrier;
{1,250}, phasterbeard {1 25em,

Paallisfocdim: dsvimygmpet hiszi- | [012)
setebds (3dem); vashenon (15m

mknlm{] o)

orikmg

Attic skab: mineral wool (nsuation
(30 y; reinforesd concrets (15em);
| phaster (1,5cm}

| Current requirerent |
parquet (Zom)  concrete  (Gem); |
0zé | polymyrens (dam; re. slaly (Aem;
thermal insulation (15, |

REA e

parketta (2rm}, alatheton (o),
polisztial (4cm); vasbeton fidém
[20 con). b 1ikem]

4 - elhaszndlis
parkera (2emp alpachema (Gomw).
poliszirol (4em): wesbesn fddm | 039

parquet (zm* concrete (hem]; |
polystyrens [4oml: re slab (20cn
S,
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Figure 47:

“Building Display Sheet” of the exemplary MFH <HU> [BME, 2014]
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Table 104: Exemplary MFH — Results of the energy balance calculation; Procedure: national calculation
method according to the current building code: [TNM, 2006] and [BM, 2014]

Variant N°
Label of the variant triplet

Variation level

Calculation method

National reference area (conditioned floor area,
internal dimensions)

Thermal transfer coefficient by transmission.
related to envelope area

Energy need for heating
Delivered energy
Fossil fuels
Electricity
Primary energy demand

ma2

W/(m2K)
kWh/(m?a)
kWh/(mza)

kWh/(mza)
kWh/(mza)

001

Minimum Require-

ment

373

0.64

34.7

92.5
4.24
103.1

002

MFH.05

Improved Standard

TABULA

373

0.48

24.9

63.3
5.7
77.6

003

Ambitious Standard /
NZEB

373

0.38

17.8

69.1
3.5
67.2

In addition, the national requirements are for NZEB are not specified in a detailed manner yet

in the legislation, therefore the figures are indicative.

TABULA calculation results for all exemplary buildings

Table 105 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for all three exemplary buildings.
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Table 105: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary

conditions)
[=)) o = CO T O 2 2l 22 N = e R 0 T R o =
c z od o 28 =8 BF 2P|2QF 28| 0¥ BE B 28 QP& 2& G&
5 - S8 |at _IEBE SE OE|JE QE| 9E _E SEQE £E JEEEEE
= 3 — NS S 9T oS e 3T 2| /T ET I e ST ET O 5%
5 > = £3 o€ € £ JE J< TS §_§ ag E§ 3_§ m§ ag EI§ m§
om
L @ E £|§ EE IE E OIE oz 1= a2z 2= Elx 22 52 2
5y S ® | o o — [} 1= = ] n X
o ] o e [ © o | )
o — (] [) o | —_
= = T o © I & o 3T
! o o o ©
> o
o
Minimum
spH O Requremen (104 78 0 73 85 |10 32| 146 0 (0 0 2 0 0 O
Improved
m 02 Standard 0.63 51 0 51 56 10 13 74 0 0 0 2 0 0 0
Ambitious
HUSPHOSGEN 03 Standard/ [047 41 0 41 46 |10 19| 58 0 0 0O 3 0 0 0O
NZEB
Minimum
MFH 01 Requirement 0.71 58 0 58 71 15 18 125 0 0 0 3 0 0 0
Improved
02 Standard 0.54 45 0 45 57 15 19 80 0 0 0 6 0 0 0
Ambitious
HU.MFH.05.Gen 03 Standard / 0.37 34 0 34 46 15 19 67 0 0 0 3 0 0 0
NZEB
Minimum
AB 01 Requirement 0.61 51 0 51 64 15 20 101 0 0 0 4 0 0 0
Improved
02 Standard 0.48 40 0 40 53 15 20 76 0 0 0 4 0 0 0
~ Ambitious
HUABOSGen 03 Standard/ (035 32 0 32 37|15 20| 58 0 0 0 1 0 0 O
NZEB
Explanation of Quantities (TABULA Datafields)
h_Transmission W/(m2K) floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
_h_nd kWh/(m2a)  energy need for heating
q_ve_rec_h_usable kWh/(m?a)  usable contribution of ventilation heat recovery
q_h_nd_net kWh/(m2a)  net energy need for heating (q_h_nd - q_ve_rec_h_usable)
q_g_h_out kWh/(m?a)  generated heat heating system (net energy need + storage losses + distribution losses)
q_w_nd kWh/(m2a)  net energy need domestic hot water
q_g_w_out kWh/(m?a)  generated heat dhw (net energy need + storage losses + distribution losses)

q_del_sum_gas, ..._oil,

..._coal, ... _bio, ..., _el,  kWh/(m2a) sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

... _dh, ... _other, ..._el
q_exp_sum_el kWh/(m?a)  sum produced electricity (negative value)

3.11.3 Sources / References Hungary

Table 106: Sources / References Hungary

Reference ; ]
shortout Concrete reference (in respective language)
[BM, 2012] 40/2012. (VIII. 13.) BM rendelet az épiiletek ener-

getikai jellemz6inek meghatarozasarol szél6
7/2006. (V. 24.) TNM rendelet médositasarél

[BM, 2014] 20/2014. (11l. 7.) BM rendelet az épiiletek energeti-
kai jellemz8inek meghatarozasarél szél6 7/2006.
(V. 24.) TNM rendelet modositasarol

[BME, 2014] Csoknyai Tamas PhD, Hrabovszky-Horvath Sara,
Seprédi-Egeresi Marta, Szendré Gabor: LAKOE-
PULET TIPOLOGIA MAGYARORSZAGON, Epi-
scope project kiadvany, 2014

[TNM, 2006] 7/2006. (V.24.) TNM rendelet: Az épliletek ener-
getikai jellemz8inek meghatarozasarol

Short description (in English)

Hungarian Decree of the Minister of Interior
40/2012 (VIII. 13.) and the ammendment of the
7/2006. (V. 24)

Hungarian Decree of the Minister of Interior
20/2014 (lll. 7.) on the ammendment of the
7/2006. (V. 24)

Csoknyai Tamas PhD, Hrabovszky-Horvath Sara,
Seprédi-Egeresi Marta, Szendré Gabor: NA-
TIONAL TYPOLOGY OF RESIDENTAL BUILD-
INGS IN HUNGARY, Episcope project brochure,
2014

Ministerial Order (the 7/2006. (V. 24) Decree of
Minister without Portfolio, about Determination of
Energy Efficiency of Buildings
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3.12 <IE> Ireland
(by EPISCOPE partner Energy Action)

Draft Building Regulations were first introduced in Ireland in 1976 and were subsequently
revised in 1981. Formal Building Regulations were officially introduced in Ireland in 1991 and
there were subsequent revisions to the Regulations in 1997, 2002, 2005, 2008 and 2011.

Regarding the promotion of lower energy buildings, the House of Tomorrow Programme was
launched in 2001 by Sustainable Energy Ireland, (since reconstituted as the Sustainable En-
ergy Authority of Ireland — Ireland’s national energy authority). The aim of the House of To-
morrow programme was to accelerate improvements in the quality of energy performance of
Irish dwellings and to encourage the market uptake of cost-effective innovation. Central to
this was the establishment of a nationwide network of living examples of houses incorporat-
ing superior energy features.

The heart of the programme was a demonstration scheme which part funded private and
social housing developments that would deliver a saving of over 40 % in energy consumption
and associated CO2 emissions relative to what would apply under the then current Building
Regulations.

In total, over 124 housing developments were provided with funding support of €33m, involv-
ing over 5,300 units in every county in Ireland. These developments used a strong array of
innovative technologies and practices, from insulation materials, advanced windows, and
highly efficient boilers, to healthy ventilation control systems, energy efficient lighting and
renewable energy systems including solar, heat pumps and biomass heating. The pro-
gramme supported a further 23 projects in the form of installer training, technology guides,
feasibility studies, research into housing performance and postgraduate studentships to help
build awareness and capability among practitioners in the specification and implementation
of innovative energy technology features in Irish houses. The House of Tomorrow Pro-
gramme ceased in 2010.

3.12.1Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Ireland

The revised Building Regulations in 2008 and 2011 [TGD Part L 2011] represented a 40 %
and 60 % respectively reduction in energy demand of a reference dwelling as defined in Ap-
pendix C of Technical Guidance Document Part L of the 2005 Building Regulations [TGD
Part L 2005].

A 70 % improvement in energy demand (compared to the 2005 reference dwelling) is pro-
posed for the 2016 revision of the Building Regulations by the Department of Environment,
Community and Local Government [DECLG 2012]. This will set the Nearly Zero Energy
Building standard for new dwellings in Ireland in accordance with the common general
framework set out in Annex 1 of Directive 2010/31/EU on the Energy Performance of Build-
ings (Recast). For a typical dwelling, this will equate to an A2 rating with a primary energy
value of 45 kWh/m2/annum and an energy performance co-efficient (EPC) and carbon per-
formance co-efficient (CPC) not exceeding 0.302 and 0.305 respectively.

Minimum requirements for new residential buildings in Ireland

Technical Guidance Document (TGD) Part L (Conservation of Fuel and Energy - Dwellings)
[TGD Part L 2011] sets out the building energy standards required for compliance with the
2011 Irish Building Regulations.

The revision to the minimum energy performance requirements in 2008 and 2011 from the
2005 baseline are shown in Table 107.
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Table 107: Ireland —revisions to building energy performance levels
Overall Dwelling Performance 2005 2008 2011
Improvement Baseline 40 % 60 %

Individual Backstop Values

10 (heat) 10 (heat)

& 2
Renewable - Heat / Electrical (kWh/m</y) 4 (electrical) 4 (electrical)

Pitched Roof U-value - Ceiling/Slope 0.16/0.20 0.16/0.20 0.16/0.16
Flat Roofs U-value 0.22 0.22 0.2
Walls U-value 0.27 0.27 0.21
Floors U-value 0.25 0.25 0.21
Floors with under floor heating U-value - 0.15 0.15
Windows etc. (25% of floor area) 2.2 2 1.6
Air Permeability (m*hr/m* @ 50 Pa) - 10 7
Boiler Efficiency - 86 % 90 %
SFP for balanced systems (W/litre/sec) - 2 1.5

For new dwellings, the 2011 Building Regulations require a minimum renewable contribution
of 10 kwh/m?/ year from thermal sources or 4 kWh/m?/year of electrical energy or a combina-
tion of both. Air Permeability shall not exceed 7m*hr/m? when tested in accordance with the
defined procedure. Fabric U values shall not exceed the values listed in Table 107 though
scope does exist for higher values in some locations once the overall average U value levels
are achieved.

Ireland calculation method to comply with new building regulations for residen-
tial buildings

The Dwelling Energy Assessment Procedure (DEAP) [DEAP 3.2.1] is the Irish official proce-
dure for calculating and assessing the energy required for space heating, ventilation, water
heating and lighting, less savings from energy generation technologies. DEAP calculates the
annual delivered energy consumption, primary energy consumption and carbon dioxide
emission for standardised occupancy.

The DEAP software contains equations or algorithms representing the relationships between
the factors contributing to the annual energy performance of the dwelling. The software is
accompanied by a series of reference data tables.

DEAP is compliant with the methodology framework in the EU Energy Performance of Build-
ings Directive (EPBD). The DEAP calculation framework is based on IS EN 13790, and
draws heavily on the calculation procedures and tabulated data of the Standard Assessment
Procedure (SAP) for energy rating of dwellings in the UK.

DEAP is used to demonstrate compliance with the EPBD in Ireland including elements of the
Irish Building Regulations Part L 2005, 2008 and 2011 for new dwellings. For Building Regu-
lations 2005 TGD L, the DEAP software calculates the Carbon Dioxide Emission Rate
(CDER) of the dwelling, and the corresponding Maximum Permitted Carbon Dioxide Emis-
sion Rate (MPCDER), expressed in units of kg CO2 per square metre per annum. This pro-
vision applies to new dwellings built between 1% July 2006 and 1% July 2008 subject to transi-
tional arrangements cited in Building Regulations 2005 TGD L.

DEAP compares the dwelling’s Energy Performance Coefficient (EPC) and Carbon Perform-
ance Coefficient (CPC) to the Maximum Permitted Energy Performance Coefficient (MPEPC)
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and Maximum Permitted Carbon Performance Coefficient (MPCPC) for Building Regulations
2008 and 2011 TGD L. DEAP also determines if the Building Regulations 2008 and 2011
TGD L renewables requirement is satisfied. Building Regulations 2008 TGD L applies to new
dwellings from 1* July 2008 and Building Regulations 2011 TGD L applies to new dwellings
from 1% December 2011.

DEAP confirms that the fabric heat loss is limited as defined in the 2005, 2008 and 2011
Building Regulations TGD L. DEAP checks that the building air permeability is limited as de-
fined in the Building Regulations 2008 and 2011 TGD L documents. DEAP flags the lack of
an air permeability test as a hon-compliance where a test result is not specified. The perme-
ability test result specified in DEAP should follow the guidance and sampling regimes out-
lined in the applicable TGD L documents.

The Building Regulations TGD L documents provide guidance on the applicability of each
TGD L edition to dwellings based on dwelling age, date of planning permission and construc-
tion.

Status of NZEB definition for residential buildings in Ireland

The Irish Department of Environment, Community and Local Government set out the Irish
NZEB definition for residential buildings in its policy document “Towards Nearly Zero Energy
Buildings in Ireland — Planning for 2020 and beyond” [DECLG 2012].

By 2020 all new dwellings in Ireland will have an Energy Performance Coefficient (EPC) and
Carbon Performance Coefficient (CPC) of 0.302 and 0.305 in accordance with the common
general framework set out in Annex | of Directive 2010/31/EU on the energy performance of
buildings (recast). This takes account of the energy load for space heating, water heating,
fixed lighting and ventilation. For a typical dwelling this will equate to 45 kWh/m2/annum, a
very significant proportion of which will be covered from renewable energy sources produced
on-site or nearby.

In terms of BER certificates, this will have the effect that all new dwellings should be rated as
A2 or higher.

The improvements in the energy and carbon factors and the EPC ratings since the 2005
Building Regulations up to the proposed NZEB standard in 2016 are detailed in Table 108.

Table 108: Ireland — energy and carbon performance limits for dwellings

Building Regulations: Part L (Average Dwelling) 2005 2008 2011 ('\égi?)
% Improvement Baseline 40 % 60 % 70 %
Primary Energy Consumption (kWh/m2/a) 150 90 60 45
CO2 Emission Rate (kgCO2/m2/a) 30 18 12 10
EPC rating B3 B1 A3 A2
Maximum Permitted Energy Performance Co-efficient (MPEPC) - 0.6 0.4 0.302
Maximum Permitted Carbon Performance Co-efficient (MPCPC) - 0.69 0.46 0.305

The maximum elemental U values, air permeability levels and renewable contributions for the
NZEB standard have yet to be published (as at July 2014).
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Table 109: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the NZEB definition for residential buildings in Ireland

Calculation Method New Building Regulations — (part 1)

Country IE Ireland Status 07/2014

Special Aspects with regard to the

National Requirements for New Residential Buildings assumed National NZEB Definition

Legislation / Standards NZEB standard will achieve 70% re-
. . ) duction in energy demand compared to
Technical Guidance Document (TGD) Part L (Conservation of Fuel and Energy - | reference dwelling set out in 2005

Dwellings) [TGD Part L 2011] sets out the building energy standards required for | Byjding Regulations.
compliance with the 2011 Irish Building Regulations.

Explanation / Comments

TGD Part L 2011 represents a 60 % reduction in energy demand of a reference
dwelling as defined in Appendix C of Technical Guidance Document Part L of the
2005 Building Regulations [TGD Part L 2005].

Energy Services No deviations expected.
X Heating x  DHW Appliances
Cooling X Auxiliary Other:
X Ventilation x  Lighting
Explanation / Comments
Calculation Procedure Calculation period No deviations expected.
g)ilitlz(ljjilr?s)on of energy need for heating monthly
X Calculation of delivered energy (system) monthly

Explanation / Comments

Consideration of Special Technologies No deviations expected.
Thermal Systems
X Ventilation system with heat recovery
X Thermal solar system
Other special systems:

Balance period Self-use

On-Site Electricity Production Feedin Self-use’ 10 determine  considered for
self-use H-C-W-HE
On-site CHP X X Year H-C-W-HE
On-site PV X X Year HE

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments
With PV, all kWhs generated are offset against the calculated annual energy de-
mand.

Type of Requirements (new buildings) En((jergy Een‘ogm?nce Coef;i:cie?; (_EPtC)

and Carbon Performance Coefficien
Primary (CPC) limits to be set at 0.302 and

Heat transfer coefficient by X energy total 0.305 respectively.

transmission

X U-values of building elements

Energy need for heating X Carbon dioxide emissions
Contribution from

Delivered energy X Other renewable technolo-
gies

Explanation / Comments
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The national primary energy factors are published by the Sustainable Energy Authority of
Ireland and are also incorporated into Ireland’s DEAP calculation method. The national pri-
mary energy factors used in DEAP are also used for Irish entries in TABULA.

Table 110: Ireland primary energy factors

Label / type of factor
Used for EPC rating

Used for building regulations
requirements

Label (national language)

Description / type of weighting factor

Factor is multiplied by delivered
energy based on the

Primary Energy Factor
X

X

Primary Energy

non-renewable + renewable energy
amounts, includes upstream energy

expenditures (transportation, transforma-

tion)

gross calorific value (Hs)

CO; Equivalent Factors
X

X

CO; Emissions Indicator

non-renewable + renewable energy
amounts, includes upstream energy
expenditures (transportation, transforma-
tion)

gross calorific value (Hs)

Reference [SEAI s.a.], [SEAI 2013], [SEAI 2014] [SEAI s.a.], [SEAI 2013], [SEAI 2014]
Unit kg/kwh
Natural Gas 11 0.203
Heating Oil 11 0.203
Coal 11 0.203
Wood Pellets 11 0.203
Electricity 2.45 0.555
Electricity Production CHP 2.45 0.555
Electricity production PV system 2.45 0.555
District heating 1.28 0.237
District heating without CHP 1.28 0.237

Methodological points for discussion in Ireland

The 2011 Building Regulations in Ireland for dwellings require that the permitted technical
limits for components set out in Table 108 are achieved. Even when the values are achieved,
additional measures are often required in order to meet the EPC and CPC limits and thus
achieve compliance with the Building Regulations. One of the most common additional
measures is to install PV panels on the roof in order to generate electricity.

The DEAP calculation method offsets 100 % of the electricity generated against the calcu-
lated energy demand of the dwelling. While it is likely that the PV output will exceed the elec-
trical demand in the building (especially during summer months) and hence excess electricity
production will be exported to the network, this is not accounted for in the DEAP calculation.
Also financially beneficial feed-in tariffs have not been available in Ireland (the electrical net-
works in Ireland will only pay approximately 50 % of the standard kWh price for exported
production) and so meters allowing for both import and export are not commonly fitted.

As PV becomes increasingly used on new lIrish Buildings, the issues above will need to be
addressed.
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3.12.2Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Irish Residential Building Typology

Prior to the TABULA project, no formal building typology has been compiled in Ireland on
either a national or regional level.

However, several reports such as ‘Homes for the 21st Century’ (UCD Energy Research
Group/ Energy Action - 1999) [Energy Action 1999] and ‘The Irish National Survey of Hous-
ing Quality 2001-2002’ [Watson/James 2002] contained useful building typology data. The
Irish Census also contains some building-related national statistics. The introduction of the
Irish Building Energy Rating (BER) method known as Dwelling Energy Assessment Proce-
dure [DEAP 3.2.1] by the Sustainable Energy Authority of Ireland (SEAI) in 2007 following
implementation of the Energy Performance of Buildings Directive provided a natural refer-
ence point for the development of an Irish typology. In addition, the natural growth of BER
data within SEAI's central Irish database of BER certificates over the duration of the project
from 2009 to 2012 proved a further source of reference data.

The Irish building typology was developed by combining data from both existing research
sources and from new sources, many of which evolved since the legal requirement for the
production of BER certificates for existing dwellings when sold or rented from 1 January
2009. The Irish TABULA typology brochure [Energy Action 2012] contains brochures on 30
Irish house types.

New buildings meeting the 2011 Buildings Regulations and the proposed NZEB standard
have been added to the 2014 edition of the Irish TABULA brochure [Energy Action 2014].
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Classification scheme for the Irish residential building stock (“Building Type
Matrix™)

During the IEE Project EPISCOPE the building type matrix was extended towards new build-
ings, reflecting the current and future legal requirements. Figure 48 shows the respective
matrix. Three further examples buildings have been identified which are now used for show-
case calculations reflecting possible practical implementations of new buildings according to
the national minimum requirements and future NZEB standards (Table 111).

Region Construction | Additional s | ww | M | a8 |
s
House House

national e 1899 generic
IE.M.5FH.01.Gen IE.N.TH.01.Gen
national 1900 ... 1529 generic n
IE.N.5FH.02.Gen
national 1930 ... 1949 generic .
IE.MN.TH.03.Gen
national 1950 ... 1966 generic E
IE.N.AB.04.Gen
national 1967 ... 1977 generic
national 1978 ... 1982 generic
IE.M.5FH.06.Gen IE.N.TH.06.Gen
national 1983 ... 1993 generic ﬂ
IE.N.TH,07.Gen IE.N.AB.07,Gen
national 1994 .., 2004 generic - “
1E.M.5FH.08.Gen IE.N.TH.08.Gen
-’
national 2005... 2010 generic
IE.M.TH.09.Gen
national M1L... generic i (]

E

EN.SFH.10.Gen  IE.N.TH.10.Gen IE.N.AB. 10.Gen

Figure 48: Classification scheme ("Building Type Matrix") of the Irish residential building typology [En-
ergy Action 2014], now extended towards new buildings
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Table 111: Exemplary new buildings representing the latest construction year classes (2011 ...)

SFH TH MFH AB
Single-Family House  Terraced House Multi-Family House  Apartment Block

Number of dwellings 1 1 48

Number of full storeys
(conditioned)

Number of directly attached 0
neighbour buildings

-
o

National reference area
(internal dimensioned area as m?2 117 229 3078
defined in DEAP method)

TABULA reference area
(conditioned floor area, internal  m?2 117 229 3804
dimensions)

Building example: variants meeting two energy performance levels for new
buildings
In order to demonstrate the variants for new buildings in more detail, the technical summary

of the exemplary single family house is now shown. Similar information for the other building
types can be found in the updated national typology brochure [Energy Action 2014].

Two energy performance levels (2011 and NZEB) and three variants are specified as follows.

Energy Performance Levels

1. Minimum Requirements.
Combination of building and supply system that complies with the current building regula-
tions, [TGD Part L 2011]

2. NZEB Standard
Ambitious NZEB standard with improved U-values, heating and ventilation systems and
renewable energy contribution.

Three variants have been defined or the single family house. These are:

1. High renewable contribution with backstop or minimum building fabrics
2. Medium renewable contribution with mid level building fabrics
3. Low renewable contribution with advanced building fabrics

Table 112 shows the building features for the different performance level and variant cases
for the single family house.
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Table 112: Exemplary single-family house (SFH) — definition of variants

Label of the variant triplet

High Renewables

Medium Renewables

193

Low Renewables

Variant N° 001 003 011 013 021 023
Energy Performance Level AT égr?ggzs/ AT étrgr?giaorlésl LA étrgr?giaorlésl
Reqwrement NZEB Reqwrement NZEB Reqmrement NZEB

U-values
Roof W/(m2K) 0.16 0.13 0.13 0.10 0.10 0.10
Wall W/(m2K) 0.21 0.18 0.18 0.16 0.14 0.14
Window W/(m2K) 1.3 1.2 1.2 1.2 0.7 0.7
Door W/(m2K) 3.0 1.8 1.8 1.2 1.2 1.2
Floor W/(m2K) 0.15 0.15 0.18 0.16 0.14 0.14

Thermal bridging

supplement (whole W/(mz2K) 0.08 0.04 0.08 0.04 0.08 0.04

envelope)

Heat Supply System

Heat generator Heat Pump Heat Pump Gas Boiler Gas Boiler Gas Boiler Gas Boiler

gﬂggi&:ﬁgg{;{ system - - Gas heater Gas heater Stove Stove
Ventilation system Natural MVHR DCMEV MVHR MVHR MVHR
Thermal solar system - - DHW DHW - -

Further system PV PV PV PV PV PV

A two-page display sheet for the single family house (SFH) shown in Figure 49 is included in
the new 2014 version of the Irish Building Typology brochure [Energy Action 2014].

The display sheets for new buildings are set out differently than those for existing buildings in
that they indicate the technical features associated with the three variants meeting the 2011
and NZEB standards. The variants represent indicative design approaches on how to comply
with the standards as, of course, many alternative design combinations and options can be

also be adopted.
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Variants for 2011 & NZEB (2016) I,

TABUM |32. Detached House:
” =

=

gShe,

e

House Description Enerey value (kn/m iy}

* | (NZER) standard as required for all EU

The 2011 Building Regulations (TGO L)
require an energy performance that is
60% better than the 2005 standard
(based on a defined reference dwell-
ing). The next roposed revision in
2016 will set Ireland’s energy perform-
ance level at 70% better than the
same 2005 standard, thus becoming
the Nearly Zero Energy Buldings

member states.
The detached house analysed belaw
has a total flaor area of 229m”

2011 Building Regulations variants

Air Source Heat Pump (ASHP)
An ASHP absorbs low temperature heat
from the autside air, compresses it and
delivers it at a higher temperature via
‘warm air heaters, water-filled radiators,

underfloor heating and/or domes
wiater . The technology is similar
a refrigerator or air conditioning
a5 the pipes on the back of a refri

become warm as the interior cools, so an
ASHP warms the inside of a building whilst

cooling the autside air,

stic hot
tothat of
unit. Just
igeratar

gases,

Condensing boiler
The current building regulatians require
that all new ail or gas bailers have a min-
mum efficiency of $0% and thus must be
condensing boilers. When oil or gas is
burned, hydrogen links with oxygen to farm
water. This water vapour or steam contains
about 8% of the total fuel's energy. As the
water vapour produced during combustian
is condensed back into water , it enables
extra heat to be reclaimed fram the flue

Heat Recovery Ventilation (HRV)
Buildings are intentionally made more air-
tight in order to reduce heat loss. Conse-
quently they are less well ventilated . While
opening a window does provide ventila-
tion, the building's heat and humidity is
then lost in the winter and gained in the
summer. MVHR (or HRV) provides canstant
fresh airvia 3 fan driven system that reco-
ers heat from the exhaust air and uses itto
pre-heat the incoming air, thus saving en-
ergy in the process.

P

L]
18

80

Renewable contribution
Variables
High - 50%, with electricity Medium - 40% Low - 22% Nearly Zero Energy Buildings variants
as primary heating fuel
- - P Renewable contribution
Floor U-value 0.15 W/m'K 0.18 W/mK 0.14 W/mK e
High — 59%, with electrici Medium - 31% Low - 23%
Wall U-value 0.21 W/m'K 0.18 W/m*K 0,14 W/mK o= 5 &
as primary heating fuel
5 5 ;
Roof U-value 016 Wi’ 043 W' 010w/’ Floor U-value 0.15 W/m?K 0.16 W/mK 0.13 W/mK
Wind i 1.3 W/m'K 1.2 W/m’K 0.7 W/m'K
fow Uvalue "ml fmz /my Wall U-value 0.18 W/m'K 0.16 W/mK 0.14 W/m'K
: . K ¥ . K
Door Uvalue 30W/m 18 W/mK 1.2 W/m Roof U-value 0.13 W/m’K 0.10 W/m“K 0.10 W/m’K
Thermal Bridging Factor 008 008 008 Window U-value 1.2 W/m’K 1.2 W/m’K 0.7 W/mK
Air P bili 5m’/hr/m’ @50 5m’/hr/m’ @S0P: 2m’fhr/m’ @50
" Permeabllity m fifm’ @sopa mi/hr/m’ @50Pa m/hr/m’ @s0pa Door U-value 18W/m'K 1.2 W/m'K 1.2 W/m'K
B - Jler -
Primary Heating Heat Pump - 386% Gas boiler - 90% Gas boiler - 90% Thormal Bridging Factor oo o0 20a
Secondary Heating None Gas heater Wood pellet stove A — 3w il @50P2 F T pe— b/ @507
H Emitt Under floor heating Radiators Radiators
eat Emitters i Primary Heating Heat pump - 386% Gas boiler - 90% Gas boiler -90%
Ti rature n i - i
Heating Controls me & temperature zone Time & temperature zone cos Time & temperature zone ‘Secondary Heating None Gas fire Wood pellet stove
control trol control
Ventilation Strategy Natural with 5 extract DCMEV (SFP: 0.46) MVHR (SFP: 0.67, 92%) Heat Emitters Under floor heating Radiators Radiators
Hot Water Heat pump & immersion | Gas boiler + solar thermal. Cyl- Gas boiler Heating Controls Time & tempsralt“m zone Time & trol wone Time & trol ane
Cylinder: 210 litres inder: 300 litres Cylinder: 150 litres control contro! contro
Renewable Energy Heat pump + 6 PV panels | Solar thermal 6 PY panels 2PV panels Ventilation Strategy MVHR (SFP:0.67,92%) | MVHR (SFP: 0.67, 92%) MVHR (SFP: 0.67, 92%)
Results Hot Water Heat pump & immersian, Gas boiler + solar thermal, Gas boiler.
Cylinder: 210 litres. Cylinder: 300 litres Cylinder: 150 litres
. : : B
Primary Energy 53.56 kWh/m’fy 56.21 kWh/m'fy 47.86 kWh/m’fy Renewable Energy Heat pump + 8 PV panels Solar thermal + 2 PV panels 4PV Panels
€O, Emissions 12.13 kgCO,/m'fy 10.54 kgCO/m’ fy 891 kgCO/m'fy Results
EpC/crc 0.374/0.398 0392/0345 0334/0.202 Primary Energy 38.62 kWh/m'fy 41.32 kWh/m’jy 41,85 kWh/m’/y
Rati A3 A3 A2
hd €O; Emissions 8.75 kgCO/m'fy 824 kegCO/m’ly 7.93 kg€Ox/m’ly
The range of measures shown in the variants provide just three design options. Of course, building designers can select many different
design options using different U values, air permeabllity levels and combinations of heating systems, renewable technologies and onsite EpC/ cre 0.269/0.287 028810270 0.292/0.260
energy generation to achieve compliance with the 2011 Building Regulations and the proposed NZEB standard. Rating A2 A2 Az

Figure 49: “Building Display Sheet” of the exemplary SFH <IE> [Energy Action 2014]

In Table 113, results of the national energy balance calculation using the DEAP method are
displayed for the single family house.

Table 113: Exemplary SFH — Results of the energy balance calculation; Procedure: DEAP

Variant N°

Label of the variant
triplet

Variation level

Method
National reference area**

Thermal transfer coeffi-
cient by transmission.
related to envelope area

Relation to requirement
Energy need for heating
Delivered energy

Fossil fuels

Renewable fuels

Electricity

Auxiliary energy

Primary energy demand
Relation to requirement

*) internal dimensioned area

001

Minimum
Requirement

m? 229

W/(mz2K) 0.581

NA
kwh/(m2a) 36
0
26.79
27.46
0.56
53.56
93 %
as defined in DEAP method

kwh/(m2a)
kwh/(m2a)
kwh/(m2a)
kwh/(m2a)
kwh/(m2a)

003

High Renewables

Ambitious
Standard / NZEB

229

0.367

NA
11.74

22.93
23.24
2.63
38.62
67 %

011

Minimum
Requirement

229

0.542

NA
30.79

47.53
22.56
7.20
2,51
56.21
98 %

Medium Renewables

013

Min
Requi

Ambitious
Standard / NZEB

229

0.349 0.

NA
9.52

24.21
12.84
7.51
2.83
40.52
71 %

7
2

021

NA
11.07

33.32

10.52

47.86
84 %

023

Low Renewables

Ambitious
Standard / NZEB

imum
irement

Dwelling Energy Assessment Procedure (DEAP v 3.2.1)
229

229

365 0.312

NA
6.34

28.59
10.05
7.52
2.83
41.85
73 %

.52
.83
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Table 114 shows the results of the TABULA calculation procedure (standard calculation, not
adapted) for all three exemplary buildings. For the terraced house (TH), the variant numbers
reflect the actual systems selected in TABULA.xIsm.

Table 114: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary

conditions)
o)) o = co o Ve NMNoaar NN e Yo T e s
c z oY X cSF 5P LB 3P cP 3P |IcF P SFT=F0F85F 28 98
5 - c3 i e I I E S 1O B NS e £ BRI NE S E RN e | S = el
E S - S ST 85 oS 5|35 s ST ES IS eSS ET O 5T
S > € S o 35 5 IS JE 3£ gc 2EELSEas < EI; 2 <
: S |ESCEIEoSEvEdE|REAEEEaIiiicel is
[ @ 3} o = || g I3 - [0} B 3
o — () ) o] | o _
= = S 4 O | o o ® o
= o o c—l o 'c:l
>I o
o
Minimum
01 Requirement 0.98 65 0 65 59 | 12 19 0 0 0 0 28 0 0 -6
Ambitious
03 Standard / NZEB 076 41 22 19 15| 12 19 0 0 0 0 18 0 0 -7
Minimum
11 Requirement 091 61 0 61 56 | 12 18 | 73 0 0 0 2 0 0 -6
13 AmbitiousStan- | 571 33 22 16 13|12 18|24 0 0O O 3 0 0 -2
dard / NZEB :
. Minimum
21 Requirement 072 38 22 17 13 | 12 18 | 33 0 0 2 3 0 0 -4
Ambitious
23 Standard / NZEB 059 31 20 11 7 12 18 | 18 0 0 0 3 0 0 -2
Minimum
31 Requirement 0.93 62 0 62 54 | 12 22 0 0 0 0 29 0 0 -7
Ambitious
33 Standard / NZEB 071 39 21 18 12 | 12 22 0 0 0 2 20 0 0 -11
Minimum
41 Requirement 085 58 29 29 23|12 22 |50 0 0 0 4 0 0 -7
Ambitious
i . 43 Standard / NZEB 0.67 36 0 36 28 |12 22 | 55 0 0 0 3 0 0 -11
!,-. | Minimum
~ 51 Requirement 0.55 29 0 29 21 |12 22 | 33 0 0 3 3 0 0 0
Ambitious
53 Standard / NZEB 055 29 18 11 6 12 22 | 18 0 0 0 4 0 0 0
Minimum
01 Requirement 0.38 22 0 22 11 | 12 26 0 0 0 0 22 0 0 -27
MFH Ambitious
03 Standard / NZEB 022 9 6 3 0 12 26 0 0 0 0 21 0 0 -54
Minimum
11 Requirement 0.38 22 0 22 11 | 12 26 | 41 0 0 0 3 0 0 -27
13 Ambitious 022/ 9 6 3| 1|12 253 0 o o0 4 a o | 54

Standard / NZEB

Explanation of Quantities (TABULA Datafields)

h_Transmission

_h_nd
q_ve_rec_h_usable
q_h_nd_net
q_g_h_out

q_w_nd

q_g_w_out
q_del_sum_gas, ..._oil,
..._coal, ... _bio, ..., _el,
... _dh, ... _other, ..._el
q_exp_sum_el

Wi(m2K)
kWh/(m?a)

kWh/(m?a)

kWh/(m?2a)

sum produced electricity (negative value)

sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers

floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)
energy need for heating
usable contribution of ventilation heat recovery
net energy need for heating (q_h_nd - q_ve_rec_h_usable)
generated heat heating system (net energy need + storage losses + distribution losses)
net energy need domestic hot water
generated heat dhw (net energy need + storage losses + distribution losses)
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3.12.3 Sources / References Ireland

Table 9:

Reference
shortcut

[DEAP 3.2.1]

[DECLG 2012]

[Energy Action
1999]

[Energy Action
2012]

[Energy Action
2014]

[SEAI s.a.]

[SEAI 2013]

[SEAI 2014]

[TGD Part L 2005]

[TGD Part L 2011]

[Watson/James
2002]

Sources / References Ireland

Concrete reference (in respective language)

Dwelling Energy Assessment Procedure (DEAP)
version 3.2.1; Sustainable Energy Authority of Ireland
http://www.seai.ie/Your_Building/BER/BER_Assesso
rs/Technical/DEAP/DEAP_2009/DEAP_Manual.pdf

Department of Environment, Community and Local
Government: Towards Nearly Zero Energy Buildings
in Ireland, Planning for 2020 and Beyond, November
2012

Energy Action, Energy Research Group & Environ-
mental Institute, University College Dublin; Homes
for the 21st Century — the Costs & Benefits of Com-
fortable Housing for Ireland: 1999

http://erg.ucd.ie/UCDERG/pdfs/H21stC _full.pdf

Hanratty, Michael; Sheldrick, Bill; Badurek, Marcin;
Building Typology Ireland; Energy Action May 2012
http://episcope.eu/fileadmin/tabula/public/docs/broch
ure_until2012/IE_TABULA TypologyBrochure Energ
yAction 2012.pdf

Hanratty, Michael; Sheldrick, Bill; Badurek, Marcin;
Building Typology Ireland; Energy Action May 2014
http://episcope.eu/fileadmin/tabula/public/docs/broch
ure/lE_TABULA TypologyBrochure EnergyAction.p
df

SEAI Energy Policy Statistical Support Unit
(EPSSV): Statistics Publications

http://www.seai.ie/Publications/Statistics Publication
s/

Sustainable Energy Authority of Ireland (SEAI):
Derivation of Primary Energy and CO; Factors for
Electricity in DEAP, 2013

http://www.seai.ie/Your Building/BER/BER FAQ/FA
Q DEAP/DEAP_elec factors FAQ Q42013.pdf

Sustainable Energy Authority of Ireland (SEAI): BER
Assessors — Dwellings Technical Bulletin, February
2014

http://www.seai.ie/Your Building/BER/Technical Bull
etins/Technical-Bulletin-February-2014.pdf

Building Regulations 2005, Technical Guidance
Document L, Conservation of Fuel and Energy —
Dwellings; Department of Environment Community
and Local Government

http://www.environ.ie/en/Publications/Developmentan
dHous-
ing/BuildingStandards/FileDownlLoad,1652,en.pdf

Building Regulations 2011, Technical Guidance
Document L, Conservation of Fuel and Energy —
Dwellings; Department of Environment Community
and Local Government
http://www.environ.ie/en/Publications/Developmentan
dHous-
ing/BuildingStandards/FileDownLoad,27316,en.pdf

Watson, Dorothy; Williams, James; The Irish National
Survey of Housing Quality 2001-2002; ESRI, Ireland
2002

http://www.environ.ie/en/Publications/Developmentan
dHousing/Housing/FileDownLoad,2447 .en.pdf
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Short description (in English)

Irish EPC calculation method

Irish Government's Nearly Zero Energy Building
Plan

Financial, environmental and health benefits
study from refurbishment of the Irish housing
stock

Irish TABULA brochure 2012

Irish TABULA brochure 2014

Publications on energy balance statistics

Derivation of Primary Energy and CO, Factors
for Electricity in DEAP

BER Assessors — Dwellings Technical Bulletin

Energy performance guidance document for
Irish Building Regulations 2005

Energy performance guidance document for
Irish Building Regulations 2011

Survey of Irish housing stock based on sample
of 40,000 householders


http://www.seai.ie/Your_Building/BER/BER_Assessors/Technical/DEAP/DEAP_2009/DEAP_Manual.pdf
http://www.seai.ie/Your_Building/BER/BER_Assessors/Technical/DEAP/DEAP_2009/DEAP_Manual.pdf
http://erg.ucd.ie/UCDERG/pdfs/H21stC_full.pdf
http://episcope.eu/fileadmin/tabula/public/docs/brochure_until2012/IE_TABULA_TypologyBrochure_EnergyAction_2012.pdf
http://episcope.eu/fileadmin/tabula/public/docs/brochure_until2012/IE_TABULA_TypologyBrochure_EnergyAction_2012.pdf
http://episcope.eu/fileadmin/tabula/public/docs/brochure_until2012/IE_TABULA_TypologyBrochure_EnergyAction_2012.pdf
http://episcope.eu/fileadmin/tabula/public/docs/brochure/IE_TABULA_TypologyBrochure_EnergyAction.pdf
http://episcope.eu/fileadmin/tabula/public/docs/brochure/IE_TABULA_TypologyBrochure_EnergyAction.pdf
http://episcope.eu/fileadmin/tabula/public/docs/brochure/IE_TABULA_TypologyBrochure_EnergyAction.pdf
http://www.seai.ie/Publications/Statistics_Publications/
http://www.seai.ie/Publications/Statistics_Publications/
http://www.seai.ie/Your_Building/BER/BER_FAQ/FAQ_DEAP/DEAP_elec_factors_FAQ_Q42013.pdf
http://www.seai.ie/Your_Building/BER/BER_FAQ/FAQ_DEAP/DEAP_elec_factors_FAQ_Q42013.pdf
http://www.seai.ie/Your_Building/BER/Technical_Bulletins/Technical-Bulletin-February-2014.pdf
http://www.seai.ie/Your_Building/BER/Technical_Bulletins/Technical-Bulletin-February-2014.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,1652,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,1652,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,1652,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,27316,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,27316,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,27316,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/Housing/FileDownLoad,2447,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/Housing/FileDownLoad,2447,en.pdf
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The Italian building typology is quite heterogeneous: the most frequent building type is a
small size building; the single-family house and the small multi-storey buildings represent
nearly 50 % of the entire national residential building stock. As regards the structural materi-
als, 61.5 % of the residential buildings are made of load-bearing masonry walls, 24.7 % of
reinforced concrete and 13.8 % of other materials such as wood, steel or mixed structure.
More than 50 % of residential buildings are separate from other buildings, whereas the rest
are adjacent to other structures on one or more sides [ISTAT 2001].

Approximately 20 % of the Italian residential built stock was constructed before 1919. The
period between the two World Wars saw a decline in building activity and accounts for only
12 % of the current residential buildings. On the other hand, the period from the end of World
War Il to the early 1980s recorded a strong increase in building activity, producing around
50 % of the actual built stock. Lastly, from the early 1980s to the present time, building activ-
ity shrank again. As more than 70 % of the Italian residential buildings were built before the
emanation of the first national law on building energy efficiency (1976) [ISTAT 2001], the
potential of energy saving that can be reached by retrofitting the building thermal envelope
and the technical systems can be very high.

The recent Italian National Energy Strategy (NES) from Ministry of Economic Development
was published in March 2013 [NES 2013] and sets out four targets for the medium-long term
(2020): (a) to align the cost of energy with the EU average, (b) to exceed the environmental
carbon reduction targets established by the EU Climate-Energy package for 2020, (c) to in-
crease the energy supply assurance and (d) to boost a sustainable economic growth through
the development of the energy sector. The strategy for achieving these targets comprises
seven priorities, each with specific supporting measures, either already launched or being
finalised. The first priority identified by the NES is the energy efficiency. In particular, the
NES has identified a high energy saving potential in the building sector: the final energy con-
sumption reduction target for the residential and services sectors laid down in the NES is
respectively 3.8 Mtoe and 2 Mtoe.

In Italy, the Legislative Decree No 192/2005 [D. Lgs. 192/2005] and its addictions and
amendments [D. Lgs. 311/2006], which transposed the 2002/91/EC Directive [EPBD 2002],
were recently amended by the Decree Law No 63/2013, in order to adopt the new provisions
introduced by the 2010/31/EU Directive [EPBD recast 2010] at a national level. Decree Law
No 63/2013, converted into the Law No 90/2013 [L. 90/2013], lays the groundwork and sets
new criteria for updating and programming energy performance requirements of buildings (on
thermal envelope, technical systems and technologies using renewable energy sources). As
far as the new buildings are concerned, the recent Italian legislation is projected towards the
achievement of the EU targets about the “nearly zero-energy buildings” (NZEBSs).

In the forthcoming application decrees of the Law No 90/2013, the minimum energy perform-
ance requirements of buildings will take into account both, the heating and the cooling sea-
sons, the different Italian climatic zones and the other performance standards established by
the regulatory framework. This will require the development of calculation methods and the
use of tools, such as the “comparative methodology” which will be applied to determine the
optimal energy performance requirements that lead to the lowest cost during the estimated
economic lifecycle of the building (according to the objectives of the 2010/31/EU Directive).

The “cost-optimal methodology” will be also applied for the definition of the “nearly zero-
energy building”. Anyway at the present moment, the Italian NZEB has not been officially
defined yet. Some Italian regions, for instance Piedmont Region [Reg. Piemonte 2011], are
currently promoting initiatives targeting nearly zero-energy buildings, by means of dedicated
regional calls and efficient building construction initiatives in the social housing and non-
residential sectors.
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3.13.1Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in Italy

The Italian legislation on the building energy efficiency in force now is the Legislative Decree
No 192/2005 (D. Lgs. 192/2005) and its subsequent amendments and application decrees.
The D. Lgs. 192/2005, which transposes the 2002/91/EC Directive (EPBD), has been re-
cently amended by the Law No 90/2013, which transposes the 2010/31/EU Directive (EPBD
recast). The application decrees of D. Lgs. 192/2005 will be soon replaced by the forthcom-
ing decrees applying the Law No 90/2013. These decrees will update the current legal re-
quirements of new residential buildings and will fix an official NZEB standard.

Minimum requirements for new residential buildings in Italy

The Italian D. Lgs. 192/2005 and its application decree No 59/2009 [D.P.R. 59/2009] provide
the minimum energy performance requirements for new buildings.

An allowable maximum value of annual primary energy need for space heating is fixed for
different building uses, climatic zones and compactness ratios. In addition, an allowable
maximum value of annual net energy need for space cooling is fixed for different building
uses and climatic zones.

Moreover, values of the thermal transmittance of different building envelope components,
values of the heat generator efficiency and of the global thermal system efficiency are pro-
vided by the same decrees?.

As concerns renewable energy sources, Legislative Decree No 28/2011 [D. Lgs. 28/2011]
requires their integration in new buildings, by establishing the coverage of a fixed percentage
of energy need for space heating, space cooling and domestic hot water by means of a
thermal solar plant, and the installation of a photovoltaic system whose electric power varies
according to the building size.

Italian calculation method to comply with new building regulations for residen-
tial buildings

The Italian decree 26/06/2009 on “National guidelines for the building energy certification”
[D.M. 26/06/2009], applying the Legislative Decree No 192/2005, specifies that the official
national calculation method for the EPC is that provided by the technical specifications of the
UNI/TS 11300 series. The same calculation method is applied to verify compliance with the
new building energy performance requirements. The UNI/TS 11300 is made of four parts, as
follows:

- UNI/TS 11300-1: Energy performance of buildings. Evaluation of energy need for space
heating and cooling (2008, under revision) [UNI/TS 11300-1].

- UNI/TS 11300-2: Energy performance of buildings. Evaluation of primary energy need
and of system efficiencies for space heating and domestic hot water production (2008,
under revision) [UNI/TS 11300-2].

- UNI/TS 11300-3: Energy performance of buildings. Evaluation of primary energy and
system efficiencies for space cooling (2010, under revision) [UNI/TS 11300-3].

- UNI/TS 11300-4: Energy performance of buildings. Renewable energy and other genera-
tion systems for space heating and domestic hot water production (2012) [UNI/TS 11300-
4].

The part 1 of the technical specification UNI/TS 11300 is the national application of the Euro-
pean technical standard EN ISO 13790, which is based on the quasi steady-state calculation

2" The thermal transmittance values of the building envelope components can be verified instead of the primary

energy values for space heating in case of buildings having the ratio between the transparent envelope sur-
face and the conditioned floor area below 0.18.
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method. This calculation method considers the monthly balance of the heat losses (transmis-
sion and ventilation) and the heat gains (solar and internal) evaluated in monthly average
conditions. The dynamic effects on the net heating and cooling energy needs are taken into
account by introducing a dynamic parameter named the “utilization factor”, which considers
the mismatch between transmission plus ventilation heat losses and solar plus internal heat
gains leading to heating/cooling loads.

The parts 2, 3 and 4 of the UNI/TS 11300 provide a calculation method based on national
boundary conditions and input data, although they apply the general calculation framework
presented in the European technical standard EN 15316 series.

The primary energy factors to be used for EPC issuing are provided by the technical docu-
ment No 14/2013 from the Italian Thermotechnical Committee (CTI) [CTI 2013].

Status of NZEB definition for residential buildings in Italy

The forthcoming decrees, which will apply the national Law No 90/2013, will set up an official
definition and will provide the energy performance requirements of the Italian NZEB. In the
meantime, a national plan for increasing the number of nearly zero-energy buildings in Italy
has been elaborated by ECOFYS in 2013 [ECOFYS 2013].

According to this plan, the current minimum energy parameter values and thermal character-
istics will become more demanding from 2016 forward. They will be based on the benchmark
values of certain parameters set for a reference building; the current limits and those soon to
be set will be in line with the results of the “cost-optimal methodology”. It will be possible to
establish primary energy consumption stated in kWh/m? per year, differentiated by building
type, location and use. The transmittance values required for building elements will be low-
ered by 15 % compared to their current value from 1% January 2016 and by another 15 %
from 1% January 2021. A similar improvement will be applied to the minimum energy perfor-
mance requirements for space heating and conditioning systems. For public buildings, in line
with current national legislation, the minimum requirements will be made 10 % more de-
manding. Moreover, verification of the requirements for nearly zero-energy buildings will be
applied starting from 2018.

For all new buildings and buildings undergoing major refurbishments, the legislation currently
being drafted provides for gradually increasing shares of energy from renewable sources (i.e.
gradual reduction of the EP../EPy ratio). The reduction shall be carried out in different
stages (e.g. from 2015, from 2017, from 2019, from 2021) and the requirement will be differ-
entiated according to climatic zone. The forthcoming legislation will also provide for verifica-
tion of compliance with the following minimum parameters and indices:

- the Hy parameter, i.e. the average transmission heat transfer coefficient, according to
climatic zone and building type;

- the Asoes/Asup Parameter, i.e. the ratio of the buildings’ summer solar radiation surface to
useful surface area in relation to the summer climate zone;

- the EPyng and the EPc,q indices, i.e. the demand of useful thermal energy for space
heating and cooling;

- EP (total primary energy) for space heating, space cooling, domestic hot water, ventila-
tion;

- EPnen (NnOn-renewable primary energy), i.e. progressively increasing shares of total en-
ergy which must be met using renewable sources.

At the present time there is no official definition of NZEB. However, according to the
ECOFYS plan, it is believed that on the basis of the current share of 1.6 % of new buildings,
20 % of them can be ranked as NZEB, if the requirements described above are confirmed.

The definition of “nearly zero-energy building” will be applied to buildings meeting specific
technical requirements and using a specific share of energy from renewable sources. Either
of the following indices: energy performance for space heating (EPy), energy performance for
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space cooling, including humidity control (EP¢), or global energy performance, expressed in
non-renewable primary energy (EPqen), Or again global energy performance expressed in
total primary energy (EPy), must be lower by a certain value than the values of the same
indices calculated for a reference building (e.g. as an indication, the global energy perform-
ance index expressed in non-renewable primary energy must be 30-35 % lower than the
value of the reference building in 2020). The reference building is a virtual building geometri-
cally equivalent to the planned one, but meeting the minimum energy performance parame-
ters (e.g. thermal transmittance of the envelope components) to be achieved by the year
2020. On the basis of this criterion and of the minimum energy performance requirements
which, for the year 2020, will be validated on the basis of the results of the cost-optimal
method, it will also be possible to establish a range for primary energy consumption ex-
pressed in kWh/m? per year, differing according to building type, location and use [ECOFYS
2013].

Some overview features of the current calculation method for new residential buildings (build-
ing regulation requirements/EPC) compared to the (assumed) NZEB definition for residential
buildings in Italy are shown in Table 115.
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Current calculation method for new residential buildings referring to the building regulations

requirements and special aspects of the (assumed) NZEB definition for residential buildings

in Italy

Calculation Method New Building Regulations — (part 1)

Country IT Italy

Status 06/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
(assumed) National NZEB Definition

Legislation / Standards

Legislation: D. Lgs. 192/2005, D. Lgs. 311/2006, D.P.R. 59/2009
Technical standards: UNI/TS 11300-1/2/3/4

Explanation / Comments

The current energy performance requirements have been introduced in 2005, con-
sidering three different time steps of application level (from 2006, from 2008, from
2010). The requirements in force now are those referring to 2010 values.

Legislation: L. 90/2013.

No official Italian NZEB definition until
now.

Energy Services

X Heating x  DHW Appliances
X Cooling X Auxiliary Other:
X Ventilation Lighting

Explanation / Comments

In case of EPC, the cooling energy performance is not included in the global classifi-
cation, but it is evaluated through a particular index, which takes into account the net
energy need for space cooling instead of the primary energy for the same use. The
net energy need for space cooling is also a minimum energy performance require-
ment for new buildings.

The same energy services will be
considered.

Calculation Procedure Calculation period

Calculation of energy need for heating
(building)

X Calculation of delivered energy (system)

Month

Year / Month

Explanation / Comments

Italian technical standards will be
aligned with the new CEN standards
being set up according to Mandate
480-2010.

Consideration of Special Technologies
Thermal Systems
X Ventilation system with heat recovery
X Thermal solar system
Other special systems:

Balance period Self-use
On-Site Electricity Production Feed-in Self-use’ todetermine  considered for
self-use H-C-W-HE
X On-site CHP X - -
X On-site PV X Month H-C-W

Other energy generation systems:

! rself use” = parts of the electricity demand of the building is directly covered by the produced electric-
ity; self use considered for "H-C-W-HE": Heating - Cooling - DHW - Household Electricity

Explanation / Comments

Photovoltaic is currently included in the balance as far as provisions are taken to use
the produced electricity on-site and the calculated monthly electrical energy demand
is directly covered — no bonus for exported energy foreseen.

Probably no changes will occur.
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Table 115 (continuation)

Calculation Method New Building Regulations — (part 2)

Country IT Italy Status 06/2014

Special Aspects with regard to the

National Requirements for New Residential Buildings (assumed) National NZEB Definition

Type of Requirements (new buildings) Probably in addition, the forthcoming
— legislation will provide for verification of
X U-values of building elements Primary  Total and non- compliance with the following parame-
Heat transfer coefficient by X energy  renewable ters:
transmission - the average transmission heat trans-
Energy need for heating Carbon dioxide emissions fer cogfflment, Hr _(V\_”K):
- the ratio of the buildings’ summer
Delivered energy % Other Thermal system solar radiation surface to useful sur-
efficiency face area (Asolest/Asup);
Explanation / Comments - the demand of useful thermal energy
for space heating and cooling (EPy ng
and EPc pnq);

- the primary energy for space heating,
space cooling, domestic hot water,
ventilation (EPand EPpen).

Assessment of energy carriers in lItaly

The current national reference document for the assessment of the energy carrier is the
technical report No 14/2013 from the Italian Thermotechnical Committee (CTI) [CTI 2013].
This document will be replaced by a new corresponding technical standard, aligned with the
new CEN standards being set up according to Mandate 480-2010.

According to the Italian Thermotechnical Committee report, the building energy needs can be
covered by means of:

- renewable energy produced “on site”,
- both non-renewable and renewable delivered energy from energy carries “off site”.

The delivered energy from energy carriers can be either non-renewable energy or renewable
energy, according to the related conversion coefficients into primary energy of the different
energy carriers.

In general, the monthly electrical energy needs can be covered by means of electrical energy
produced by renewable sources “on site” or cogeneration using non-renewable or renewable
energy carriers, up to lead to zero the electricity imported from the grid. On monthly basis,
the gross delivered electricity is calculated as the difference between the electricity demand
and the used electricity produced by renewable sources. If the production exceeds the de-
mand:

- the surplus is calculated on annual basis,

- the annual re-imported electricity is the minimum value between the annual gross de-
livered electricity and the annual surplus,

- the annual exported electricity is calculated as the positive difference between the
annual surplus and the annual re-imported electricity.

Waiting for a new legislative disposition, the CTI report No 14/2013 specifies that the annual
re-imported electricity is equal to zero. As far as the exported electricity is concerned, the
conversion coefficient is equal to zero if the electricity is produced by a photovoltaic system,
while the conversion coefficient is equal to that of the electricity imported from the grid in
case of cogeneration.

The Italian primary energy factors are listed in Table 116. The current national values for
EPC do not take into account the heat losses due to extraction, processing, storage, trans-
portation or transformation of the energy carrier.
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Table 116: Italian primary energy factors

Label / type of factor

used for EPC rating

used for building regulations
requirements

Label (national language)

Description / type of weighting
factor

Factor is multiplied by deliv-
ered energy based on the
Reference

Natural gas

Heating oil

Hard coal

Lignite

Firewood

Wood pellets

Electricity

Electricity production CHP

Electricity production PV
system

District heating
District heating without CHP

District heating with 100 %
CHP

*) Only for self-use.

Total Primary Energy factor
EPC standard
Italy

X
X

Fattori di energia primaria totale

Non-renewable + renewable energy amounts
(extraction, processing, storage, transporta-
tion or transformation excluded)
net calorific value (H;)

[CTI 2013]
1

1
1
1
1

1
2.174
2.174

2.174*

_ Kk

*%

*%

**) Provided by the district heating supplier.

Methodological points for discussion in Italy

203

Non-Renewable Primary Energy factor
EPC standard
Italy

X
X

Fattori di energia primaria non rinnovabile

Non-renewable energy amounts (extraction,
processing, storage, transportation or trans-
formation excluded)

net calorific value (H;)

[CTI 2013]
1

As regards the assessment of energy carriers and the weight to be attributed to the energy
produced by renewable energy sources, the following issues are being discussed:

a) the definition of the “boundary” of the building;
b) the distinction between “on site” renewable energy sources and “off site” renewable

energy sources;

c) the balance of the electricity needs of the building through the electricity produced

from renewable energy sources;
d) the value of the electricity produced by renewable energy sources and exported;
e) the primary energy conversion factors of different energy carriers.

These aspects will be clarified in the new legislative dispositions and national technical stan-
dards, respectively complying with the EPBD recast and the CEN Mandate 480-2010.

An overview of the related concepts is shown in Figure 50.
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Figure 50: Assessment boundary and geographical perimeters
(http://arc.housing.salle.url.edu/semanco/kms/index.php/Energy_and_Related_Terms)

3.13.2Integration of National Requirements for New Buildings and NZEB Stan-
dards in the Italian Residential Building Typology

The “building typology” classification is a concept already used in Italy both at national and at
regional level. However some problems exist, such as lack of a shared definition on building
typology, unknown or not updated building typologies, difficulty in understanding the concept
of “building typology” that makes this classification not used. These difficulties were over-
come in the TABULA project, during which the Italian Residential Building Typology was de-
fined and was developed with reference to the Italian “Middle Climatic Zone”, which includes
more than 50 % of the Italian municipalities®®

The Italian Residential Building Typology includes eight construction age classes, each rep-
resenting a precise historical period that mirrors significant geometrical and construction ty-
pologies from the energy point of view. Each construction age class is then represented by
four building size classes. According to the TABULA common principles, the building size
classes include “single-family house”, “terraced house”, “multi-family house” and “apartment
block” [POLITO 2012].

Classification scheme for the Italian residential building stock (“*Building Type
Matrix”)

The elements that allow to classify the building typology compose the axes of the so-called
“Building Type Matrix”. Each climatic zone is characterized by a matrix and each matrix con-
sists of rows, representing the building age classes, and columns, representing the building
size classes. Each cell in the matrix is filled with a “building-type”, i.e. a building that is con-
sidered representative of that specific condition (climatic zone / construction age / building
size).

The Italian “Building Type Matrix” has been developed for the “Middle Climatic Zone” and it is
shown in Figure 51. The new buildings, reflecting the current legal requirements, are repre-
sented by the building types of the eighth building age class (after 2005). These buildings
have been already identified in the TABULA project. Now in the EPISCOPE project, these
example buildings (see Table 117) are used for showcase calculations reflecting possible
practical implementations of new buildings from minimum energy performance requirements,
to improved energy performance levels, to NZEB standards [POLITO 2014].

% The Italian “Middle Climatic Zone” represents the Italian municipalities that have a number of heating degree

days ranging from 2100 to 3000.
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Single-Family Iti-Family Apartment Block
House House

IT.MidClim.MFH.01.Gen

IT.MidClim.SFH.01.Gen  IT.MidClim.TH.01.Gen

IT.MidClim.MFH.02.Gen

IT. MIdCIIm MFH.03.Gen

IT.MidClim.SFH.02.Gen  IT.MidClim.TH.02.Gen

IT.MidClim.SFH.03.Gen

IT.MidClim.TH.03.Gen

IT.MidClim.MFH.04.Gen

IT.MidClim.MFH.05.Gen

IT.MidClim.TH.04.Gen

IT.MidClim.SFH.05.Gen

IT.MidClim.TH.05.Gen

IT.MidClim.SFH.06.Gen IT.MidClim.MFH.06.Gen  IT.MidClim.AB.06.Gen

IT.MidClim.SFH.07.Gen  IT.MidClm.TH.07.Gen  IT.MidClim.MFH.07.Gen  IT.MidClim.AB.07.Gen

IT.MidClim.SFH.08.Gen IT.MidClim.MFH.08.Gen

IT.MidClim.TH.08.Gen

IT.MidClim.AB.08.Gen

Figure 51: Classification scheme ("Building Type Matrix") of the Italian residential building typology
[POLITO 2014], now extended towards new buildings
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Table 117: Exemplary new buildings representing the latest construction year classes (2006 ...)

SFH TH MFH AB
Single-Family House  Terraced House Multi-Family House Apartment Block

||IIIIIl

. 1-.,

IT. MIdC|Im SFH.08.Gen IT.MidClim.TH.08.Gen IT.MidClim.MFH.08.Gen IT.MidClim.AB.08.Ge!
Number of dwellings 1 1 13 31
Number of full storeys
(conditioned) 2 2 3 7
Number of directly attached 0 1 0 0

neighbour buildings

National reference area
(Conditioned net floor area m?2 174 127 829 2124
based on internal dimensions)

TABULA reference area
(conditioned floor area, inter-  m?2 174 127 829 2124
nal dimensions)*

*) Determined according to the convention established in [TABULA 2013].

Building example: variants meeting three energy performance levels for new
buildings

Three different performance levels (“minimum requirement”, “improved standard”, “and ad-
vanced standard/NZEB") have been considered for new buildings, reflecting in dlfferent val-
ues of the thermal transmittance of the building envelope components and in different effi-
ciency levels of the thermal systems. Each performance level is characterised by a single
construction technology and by some alternative types of systems/heat generators, as de-
scribed below.

1. “Minimum requirement”
The U-values of the building envelope components comply with the Legislative Decree
No 192/2005. The efficiencies of the heat generators are the minimum allowable values
established by the Decree No 59/2009 for standard low temperature gas boilers, bio-
mass (wood pellets) boilers and electrical heat pumps. These three heat generator types
have been considered as variants (001, 011, 021). A 50 % coverage of the energy need
for DHW is guaranteed by the thermal solar system, according to Legislative Decree No
28/2011.
2. “Improved standard”

The U-values of the building envelope components comply with the Decree 26/01/2010
[D.M. 26/01/2010]. Even if this decree is applicable for the energy refurbishment of exist-
ing buildings, the thermal transmittance values have been taken as reference values for
the “improved standard” of new buildings because they are lower than the values of the
“minimum requirement” standard. The reference values of the heat generator efficiencies
are provided by Decree 19/02/2007 [D.M. 19/02/2007] for gas condensing boiler, by Leg-
islative Decree No 28/2011 for biomass (wood pellets) boiler and by Decree 06/08/2009
[D.M. 06/08/2009] for electric heat pump. These three heat generator types have been
considered as variants (002, 012, 022). The thermal solar plant covers 30 % of the en-
ergy need for space heating and 50 % of the energy need for domestic hot water, in
compliance with Legislative Decree No 28/2011. According to the same decree, the
photovoltaic system has been considered both for the single-unit housings (1.4 kW) and
for the multi-unit housings (5 kW,).
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3. “Advanced standard / NZEB”

As an official standard for NZEBs is still lacking, both the thermal transmittances and the
thermal system efficiencies have been derived from projects of NZEBs from calls for
funding in Piedmont Region [Reg. Piemonte 2011]. As the heat generators installed in
these projects are only electrical heat pumps, two different variants have been consid-
ered, air source heat pump and ground source heat pump (003, 013). The thermal solar
plant covers 45 % of the energy need for space heating and 75 % of the energy need for
domestic hot water. In addition, the photovoltaic system has been considered both for
the single-unit housings (3 kW) and for the multi-unit housings (10 kW,). A ventilation
system with heat recovery (80 % efficiency) has been applied to all the building types.

An example of variants considered for the new buildings is shown in Table 118 for the multi-
family house. The related “Building display sheets”, which are included in the “Building Ty-
pology Brochure” [POLITO 2014] are shown in Figure 52. The display sheets of all the new
building types can be found in the same document [POLITO 2014].

Table 118: Exemplary multi-family house (MFH) — definition of variants

Minimum requirement Improved standard Ambitious Standard / NZEB
g1} (Fixed U-values; three system (Fixed U-values; three system (Fixed U-values; two system
Rl variants) variants) variants)
., e
IT.MidClim.MFH.08.Gen

Variant N° 001 011 021 002 012 022 003 013
Energy Performance - ) .
Level Minimum Requirement Improved Standard Ambitious Standard / NZEB
U-values

roof/ceiling**  W/(mz2K) 0.30 0.24 0.13

wall W/(mz2K) 0.34 0.27 0.13

window W/(mz2K) 2.20 1.80 1.10

door W/(m2K) - - -

floor W/(mz2K) 0.33 0.30 0.19
thermal bridging
Sl iz W/(m2K) 0.05 0.05 0.00*
(whole enve-
lope)
Heat Supply System

low . .
tempera-  Wood  electrical gas wood  electrical
heat generator turep as pellets heat condens- pellets heat electrical heat pump
boiI?er boiler pump | ing boiler  boiler pump

Slpeiliezitia ar ar air source ground source
supplemental system source source

ventilation system absent absent absent absent absent absent | heatrecovery heat recovery

thermal solar system DHW DHW DHW | H+DHW H+DHW H+DHW H+DHW H+DHW
Further system PV PV PV PV PV

*) The thermal bridges are considered completely removed in the NZEB.

**) The reported values refer either to the roof if the attic space is conditioned or to the upper ceiling if the attic space is uncondi-
tioned (in this case the roof should have an U-value lower than 0.8 W/m?K).
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Figure 52: “Building Display Sheet” of the exemplary MFH <IT> (further examples in [POLITO 2014])

In Table 119, the results of the national energy balance calculation (procedure according to
UNI/TS 11300 series) are displayed for the multi-family house of the Italian “Building Type
Matrix”. The delivered and primary energy are referred to space heating. The delivered elec-
tricity and the auxiliary energy demand shown in Table 119 are calculated as the difference
between the total electricity demand and the used electricity produced by the photovoltaic
system, on monthly basis (according to the national method described above). The primary
energy is referred to non-renewable energy sources.

Table 119: Exemplary MFH — Results of the energy balance calculation; Procedure: UNI/TS 11300/1-2-4

Variant N°

Label of the variant

triplet

Variation level

Energy standard

Method

National reference area* m?2

Thermal transfer coeffi-

cient by transmission. W/(m?2K)

related to envelope area

Energy need for heating kWh/(m2a)

Delivered energy
Fossil fuels kWh/(m?2a)
Renewable fuels kWh/(m?2a)
Electricity kWh/(m?2a)
Auxiliary energy kWh/(m?2a)

Primary energy demand  kWh/(m?a)

001 011 021

Minimum Requirement

low

wood air source
tempera- .

pellets electrical
ture gas boiler heat pum|
boiler pump

D.Lgs. 192/2005; D.P.R. 59/2009;
D.Lgs. 28/2011

829 829 829
0.418 0.418 0.418
40.5 40.5 40.5
44.4 0.0 0.0
0.0 56.7 0.0
0.0 0.0 19.5
1.7 1.7 1.6
48.1 20.7 45.8

*) Conditioned net floor area based on internal dimensions.
**) The thermal transfer coefficient by transmission is not an energy performance requirement in the Italian legislation.

002 012 022

Improved Standard

gas wood air source
condens- pellets electrical
ing boiler boiler heat pump

D.M. 26/01/2010; D.M. 06/08/2009;
D.Lgs. 28/2011

UNI/TS 11300/1-2-4

829 829 829
0.340 0.340 0.340
30.8 30.8 30.8
23.3 0.0 0.0

0.0 26.8 0.0

0.0 0.0 9.2
1.26 0.58 14
26.0 9.30 23.0

003 013
Ambitious Standard /
NZEB

air source ground source
electrical heat electrical heat
pump pump
Exemplary projects of NZEBs
(calls for funding - Piedmont
Region)

829 829
0.171 0.171
3.71 3.71
0.0 0.0
0.0 0.0
0.64 0.43
1.87 1.77
5.50 4.77
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Table 120 shows the results of the TABULA calculation procedure (standard calculation, not

adapted) for all the exemplary new buildings of the Italian “Building Type Matrix”.

Table 120: Exemplary new buildings — Results of the TABULA calculation procedure (standard boundary

conditions)
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Explanation of Quantities (TABULA Datafields)
floor area related heat transfer coefficient by transmission / indicator for energy quality of building envelope (compactness + insulation)

h_Transmission

_h_nd

q_ve_rec_h_usable

q_h_nd_net

q_g_h_out

q_w_nd

q_g_w_out

q_del_sum_gas, ..._oil,
.._coal, ... _hio, ..., _el,
. _dh, ... _other, ..._el

q_exp_sum_el

Wi(m2K)

kWh/(m?a)  energy need for heating

kWh/(m2a)  usable contribution of ventilation heat recovery

kWh/(m?a)  net energy need for heating (q_h_nd - q_ve_rec_h_usable)

kWh/(m2a)  generated heat heating system (net energy need + storage losses + distribution losses)

kWh/(m?a)  net energy need domestic hot water

kWh/(m2a)  generated heat dhw (net energy need + storage losses + distribution losses)

kWh/(m2a)  sum delivered energy, energy carrier gas, oil, coal, biomass, electricity, district heating, other energy carriers
kWh/(m2a)  sum produced electricity (negative value)

3.13.3Sources / References Italy

Table 121: Sources / References Italy

Reference
shortcut

[CTI 2013]

[D. Lgs. 192/2005]

[D. Lgs. 311/2006]

[D. Lgs. 28/2011]

Concrete reference (in respective language)

CTI Raccomandazione 14, Prestazioni ener-

getiche degli edifici —

Determinazione della

prestazione energetica per la classificazione
dell’edificio, Comitato Termotecnico Italiano. Feb-
braio 2013.

Decreto Legislativo 19 agosto 2005, n. 192 “At-
tuazione della direttiva 2002/91/CE relativa al
rendimento energetico nell’edilizia”, pubblicato sul
Supplemento ordinario n. 158/L alla Gazzetta
Ufficiale n. 222 del 23 settembre 2005.

Decreto Legislativo 29 dicembre 2006, n. 311
“Disposizioni correttive ed integrative al decreto
legislativo 19 agosto 2005, n. 192, recante at-
tuazione della direttiva 2002/91/CE, relativa al

rendimento energetico nell’edilizia”, pubblicato sul
Supplemento ordinario n. 26 alla Gazzetta Ufficiale
n. 26 del 1° febbraio 2007.

Decreto Legislativo 3 marzo 2011, n. 28 “Attuazi-
one della direttiva 2009/28/CE sulla promozione
dell’'uso dell’energia da fonti rinnovabili, recante
modifica e successiva abrogazione delle direttive
2001/77/CE e 2003/30/CE”, pubblicato sulla
Gazzetta Ufficiale n. 71 del 28 marzo 2011.

Short description (in English)

Technical Report No 14 from Italian Thermotech-
nical Committee (2013), concerning the assess-
ment of the energy carriers.

Legislative Decree No 192/2005, transposing the
2002/91/EC Directive (EPBD).

Legislative Decree No 311/2006, including
amendments and addictions to Legislative Decree
No 192/2005.

Legislative Decree No 28/2011, concerning the
promotion of the use of renewable energy sources.
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Reference
shortcut

[D.M. 19/02/2007]

[D.M. 26/06/2009]

[D.M. 06/08/2009]

[D.M. 26/01/2010]

[D.P.R. 59/2009]

[ECOFYS 2013]

[EPBD 2002]
[EPBD recast 2010]

[ISTAT 2001]

[L. 90/2013]

[NES 2013]
[POLITO 2012]

[POLITO 2014]

TABULA

Concrete reference (in respective language)

Decreto Ministeriale 19 febbraio 2007 “Disposizi-
oni in materia di detrazioni per le spese di riqualifi-
cazione energetica del patrimonio edilizio esis-
tente, ai sensi dell’articolo 1, comma 349, della
legge 27 dicembre 2006, n. 296", pubblicato sulla
Gazzetta Ufficiale n. 47 del 26 febbraio 2007.

Decreto Ministeriale 26/06/2009 "Linee guida
nazionali per la certificazione energetica degli
edifici, pubblicato sulla Gazzetta Ufficiale n. 158
del 10 luglio 2009.

Decreto Ministeriale 6 agosto 2009 “Disposizioni in
materia di detrazioni per le spese di riqualificazi-
one energetica del patrimonio edilizio esistente, ai
sensi dell'articolo 1, comma 349, della legge 27
dicembre 2006, n. 296", pubblicato sulla Gazzetta
Ufficiale n. 224 del 26 settembre 2009.

Decreto Ministeriale 26 gennaio 2010 “Aggiorna-
mento del decreto 11 marzo 2008 in materia di
riqualificazione energetica degli edifici”, pubblicato
sulla Gazzetta Ufficiale n. 35 del 12 febbraio 2010.

D.P.R. 2 aprile 2009 n. 59 “Regolamento di at-
tuazione dell'articolo 4, comma 1, lettere a) e b),
del decreto legislativo 19 agosto 2005, n. 192,
concernente attuazione della direttiva 2002/91/CE
sul rendimento energetico in edilizia”, pubblicato
sulla Gazzetta Ufficiale n. 132 del 10 giugno 2009.

ECOFYS, National plan for increasing the number
of nearly zero-energy buildings in Italy, 2013.

Direttiva 2002/91/CE del Parlamento Europeo e
del Consiglio del 16 dicembre 2002 sul rendimento
energetico nell’edilizia, pubblicata sulla Gazzetta
Ufficiale delle Comunita europee n. L1 del 4 gen-
naio 2003.

Direttiva 2010/31/UE del Parlamento Europeo e
del Consiglio del 19 maggio 2010 sulla prestazi-
one energetica nell’edilizia, pubblicata sulla
Gazzetta Ufficiale dell’'Unione europea n. L153 del
18 giugno 2010.

ISTAT, Censimento della popolazione. Elaborazi-
oni dell’Istituto Nazionale di Statistica, 2001.

L. 3 agosto 2013 n. 90 “Conversione in legge, con
modificazioni, del decreto-legge 4 giugno 2013, n.
63, recante disposizioni urgenti per il recepimento
della Direttiva 2010/31/UE del Parlamento eu-
ropeo e del Consiglio del 19 maggio 2010, sulla
prestazione energetica nell’edilizia per la definizi-
one delle procedure d'infrazione avviate dalla
Commissione europea, nonché altre disposizioni
in materia di coesione sociale”, pubblicata sulla
Gazzetta Ufficiale n. 181 del 3 agosto 2013.

Ministero dello Sviluppo Economico, Strategia
Energetica Nazionale: per un’energia pit competi-
tiva e sostenibile, marzo 2013.

V. Corrado, |. Ballarini, S.P. Corgnati, National
scientific report on the TABULA activities in Italy,
Politecnico di Torino, Torino, 2012.

V. Corrado, |. Ballarini, S.P. Corgnati, Building
Typology Brochure — Italy. Fascicolo sulla Tipolo-
gia Edilizia Italiana, EPISCOPE - D2.3, 2014.

<IT> Italy
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Short description (in English)

Decree 19/02/2007, concerning funding for energy
refurbishment measures (efficiency values of heat
generators).

Decree 26/06/2009, concerning the energy per-
formance certification of buildings.

Decree 06/08/2009, concerning funding for energy
refurbishment measures (reference efficiency
values of electrical heat pumps).

Decree 26/01/2010, concerning funding for energy
refurbishment measures (reference thermal
transmittance values of the building envelope
components).

Decree No 59/2009, concerning the application of
Legislative Decree No 192/2005 about the mini-
mum energy performance requirement of build-
ings.

Report by ECOFYS (2013) concerning the national
plan for increasing the number of nearly zero-
energy buildings in Italy.

European Directive 2002/91/EC on the energy
performance of buildings (EPBD).

European Directive 2010/31/EU on the energy
performance of buildings (EPBD recast).

Census data from the National Institute of Statis-
tics (2001).

Law No 90/2013, transposing the 2010/31/EU
Directive (EPBD recast) and amending the Legis-
lative Decree No 192/2005.

Italian National Energy Strategy (2013) by the
Ministry of Economic Development.

National scientific report on the TABULA activities
in ltaly (2012).

Italian “Building Typology Brochure” — Deliverable
2.3 of the EPISCOPE project.
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Reference
shortcut

[Reg. Piemonte
2011]

[TABULA 2013]

[UNI/TS 11300-1]

[UNI/TS 11300-2]

[UNI/TS 11300-3]

[UNI/TS 11300-4]

Concrete reference (in respective language)

Determinazione Dirigenziale 25 luglio 2011, n. 160
“Legge regionale 7 ottobre 2002, n. 23, art. 2,
comma 2, lettera g) e 8, comma 5 e s.m.i. - Ap-
provazione del “Bando regionale per la conces-
sione di contributi per la realizzazione di edifici a
energia quasi zero” e della modulistica relativa”,
pubblicata sul Bollettino Ufficiale della Regione
Piemonte n. 30 del 28 luglio 2011.

T. Loga, N. Diefenbach et al., TABULA calculation
method — Energy use for heating and domestic hot
water, TABULA documentation, 2013.

UNI/TS 11300-1, Prestazioni energetiche degli
edifici — Determinazione del fabbisogno di energia
termica dell’edificio per la climatizzazione estiva
ed invernale, Ente Nazionale Italiano di Unificazi-
one. Maggio 2008.

UNI/TS 11300-2, Prestazioni energetiche degli
edifici — Determinazione del fabbisogno di energia
primaria e dei rendimenti per la climatizzazione
invernale e per la produzione di acqua calda
sanitaria, Ente Nazionale Italiano di Unificazione.
Maggio 2008.

UNI/TS 11300-3, Prestazioni energetiche degli
edifici - Determinazione del fabbisogno di energia
primaria e dei rendimenti per la climatizzazione
estiva, Ente Nazionale Italiano di Unificazione.
Maggio 2010.

UNI/TS 11300-4, Prestazioni energetiche degli
edifici — Utilizzo di energie rinnovabili e di altri
metodi di generazione per la climatizzazione
invernale e per la produzione di acqua calda
sanitaria, Ente Nazionale Italiano di Unificazione.
Maggio 2012.

EPISCOPE

Short description (in English)

Calls for funding in Piedmont Region concerning
NZEBs projects (2011).

TABULA document describing the common
TABULA calculation method (2013).

National technical specification for the calculation
of the energy performance of buildings.

UNI/TS 11300-1: Energy performance of buildings.
Evaluation of energy need for space heating and
cooling (2008, under revision).

National technical specification for the calculation
of the energy performance of buildings.

UNI/TS 11300-2: Energy performance of buildings.
Evaluation of primary energy need and of system
efficiencies for space heating and domestic hot
water production (2008, under revision).

National technical specification for the calculation
of the energy performance of buildings.

UNI/TS 11300-3: Energy performance of buildings.
Evaluation of primary energy and system efficien-
cies for space cooling (2010, under revision).

National technical specification for the calculation
of the energy performance of buildings.

UNI/TS 11300-4: Energy performance of buildings.
Renewable energy and other generation systems
for space heating and domestic hot water produc-
tion (2012).
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3.14 <NL> The Netherlands
(by EPISCOPE partner DUT)

3.14.1Current Legal Requirements and Status of National NZEB Definition for
Residential Buildings in the Netherlands

In October 2012, the Netherlands sent its first version of the National Plan Nearly Zero-
Energy Buildings (‘Nationaal Plan Bijna Energieneutrale Gebouwen’, in short ‘BENG’) to the
European Commission and to its national parliament [AgentschapNL, 2013a]. The plan
sketches a strategy on how to achieve nearly zero-energy buildings at the end of 2018 (pub-
lic buildings) and 2020 (other new buildings) respectively.

In the Netherlands, a non-dimensional number is used as an indicator of the building’s en-
ergy performance, depending on how the building is used: the ‘energy performance coeffi-
cient’, (“energieprestatiecoéfficient” — epc). The epc is determined by dividing the calculated
energy requirement of a building by a standardised energy performance, which is based on
the heat-transfer surface and the total heated area of the dwelling [Guerra Santin & Itard,
2012]. The calculation of the epc should follow the norm NEN 7120: Energy Performance of
buildings — Determination method (“Energieprestatie van gebouwen — Bepalingsmethode”, in
short EPG), which also allows using the prenorm NVN 7125 Energy Performance Standard
Measures at District Level (“Energieprestatienorm Maatregelen op Gebiedsniveau”, in short
EMG). The determination method has the following characteristics:

o the energy use is determined for standard use and climate conditions;

e only the building related energy use is valued in the energy performance;
o if applicable, district related energy use can be valued with the EMG;

¢ the production of energy can take place inside or outside the building;

e renewable energy sources are valued;

¢ the net energy use is determined on a yearly basis.

The details of the Dutch calculation method for new buildings can be found in Table 122.

The epc was introduced in 1995 to set a minimal standard regarding the energy efficiency of
new buildings (for existing buildings, a different coefficient is used). Over the years the epc
standard has been tightened to improve the energetic quality of new buildings. The epc for a
nearly zero-energy building is officially stated to be close to 0. In line with EU regulations, this
norm will come into force at the end of 2018 for government buildings and at the end of 2020
for other buildings. This level is defined as ‘nearly energy neutral’ (“bijna-energieneutraal”),
but the exact value is still unknown.

Regarding renewable energy sources, the principle is that builders are free to choose meas-
ures that reduce the demand for energy, use energy from renewable sources, and make ef-
fective use of fossil fuels, in order to achieve the required epc. As the requirements for the
epc become stricter over time, the percentage of renewable energy will automatically be-
come increasingly important in order to fulfil the requirement. Even so, it will still be compul-
sory to fulfil the requirements for thermal insulation of the building envelope of new buildings,
as stipulated in the Building Decree (“Bouwbesluit”), which is part of the Housing Act (“Won-
ingwet”). As for new and renovated dwellings, this decree prescribes an R, of at least
3.5 m?K/W for the building envelope and a U value of 1.65 W/m?K for windows, doors, etc.

Since 2013, the epc for new and renovated homes should be not more than 0.6. In 2015, a
further restriction to a maximum of 0.4 is planned. As stated above, the epc will be further
reduced to O or nearly O to meet European nZEB standards.
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Table 122: Current calculation method for new residential buildings referring to the building regulations
requirements and special aspects of the (assumed) NZEB definition in the Netherlands

Calculation Method New Building Regulations — (part 1)

Country NL The Netherlands

Status 08/2014

National Requirements for New Residential Buildings

Special Aspects with regard to the
(assumed) National NZEB Definition

Legislation / Standards

NEN 7120: Energy performance of buildings - Determination method
Explanation / Comments

There is no specific calculation method
for nZEBs. The regular calculation

method is followed; the outcome of the
calculation should meet a certain norm.

Energy Services

X Heating x  DHW Appliances
Cooling X Auxiliary Other:
X Ventilation Lighting

Explanation / Comments

Calculation Procedure Calculation period
gﬂi(lzgilr?g)on of energy need for heating Month
X Calculation of delivered energy (system