European
Comimissinm

European Energy Policy
and Standardization -
Buildings and Building Components

J.J. BLOEM
DG JRC

http://ec.europa.eu/dgs/jrc

Serving society
Stimulating innovation
Supporting legislation




TOWARDS 2030

framework for climate and energy policies

« EU economy and energy system more competitive,
secure and sustainable

e towards a low-carbon economy (Roadmap 2050)

e reduce EU domestic greenhouse gas emissions by
40% below the 1990 level by 2030 (emissions by at
least 80% by 2050)

* share of renewable energy to at least 27%

« 30% energy savings target for 2030 (EED)

 Buildings have a huge potential to contribute to
these targets
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CONTEXT
Low Carbon Economy (2050) st el 2

« EU Energy Policy = =
— Innovation of products, technologies- | llf"’:l
— Sustainable Energy Consumption AL
— Buildings and Transport ?

— Economic and social stimulus

 EU Directives for implementation at M.S. level
— EPBD, CPR, RESD, EED, INSPIRE, ...

« EU Standardisation
— CENELECI/IEC (energy efficiency, electricity including LVD)
— CEN/ISO (energy performance, construction and products)
— Member States regulations




BUILDING

A protected enclosure (space/volume) taking into
account its boundaries; climate, energy infra-structure
and functionality.

Key element in the energy infra structure

For energy assessment the envelope is the most

Important part. It separates indoor- (volume) from
outdoor environment.

In terms of energy consumption:
— Building needs; minimum requirements

— Operational needs; apparatus, etc.
— Occupancy/functionality energy needs




EU RELEVANT LEGISLATION

Agreement on reduction of CO, emission

« Directive (89/106/EEC) Construction Products
« CPR (2011/305/EU) Construction Products Regulation

» Directive 2001/77/EC Directive on Electricity produced from
Renewable Energy Sources

» Directive 2005/32/EC Directive on the Eco-design of Energy-
using Products

« Directive 2006/32/EC Directive on Energy end-use Efficiency
and Energy Services. 2011 review

» Directive 2007/2/EC on an Infrastructure for Spatial Information
In the European Community

» Directive 2009/28/EC Directive on the promaotion of Energy from
Renewable Sources

» Directive 2010/31/EU Directive on the Energy Performance of
Buildings (recast ). 2012 COM
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Construction Products Regulation

The Construction Products Regulation (CPR) lays
down harmonised conditions for the marketing of
construction products. Reliable information on
construction products in relation to their
performance is achieved by providing a common
technical language and standardised assessment
methods.

Regulation (EU) No 305/2011 of the European
Parliament and of the Council of 9 March 2011







OBJECTIVE

Find a consensus on the application of modelling
software tools for the assessment of energy
consumption in the future low-energy building sector.

Energy Performance Assessment is a key-issue:
— Energy Performance Certificate
— Buildings; New and major renovation
— Cost Optimality Method
— Economic evaluation (renovation)
— Monitoring of performance




Energy Performance of Buildings
Directive 2010/31/EU article 2:

The ‘energy performance of a building’ means
the calculated or measured amount of
energy needed to meet the energy demand
associated with a typical use of the building,
which includes, inter alia, energy used for

heating, cooling, ventilation, hot water and
lighting;




CONTEXT

A ‘nearly zero-energy building’ means "a building that has
a very high energy performance (very low amount of
energy required associated with a typical use of the
building including energy used for heating, cooling,
ventilation, hot water and lighting).

The very low amount of energy required by a nearly zero-
energy building has to be covered to a very significant
extent by energy from renewable sources, including
energy from renewable sources produced on site or
nearby".




ENERGY AND BUILDINGS

Relation of energy consumption and
energy performance of a building

Building energy consumption; occupancy,
culture and functionality

Building

- Energy Consumption

- Energy Performance




PHILOSOPHY

The philosophy, TRIAS ENERGETICA that

supports the reduction of energy
consumption in building sector is
presented in three priority steps:

Energy saving (improve insulation),

Increase energy efficiency (building
Installations),

Use renewable energy resources (solar
energy, bio-energy, etc.).



BUILDING ENERGY CONSUMPTION

Energy Consumption in buildings (3 consumption categories):
Relation to Trias Energetica: minimise, maximise and optimise

1.

Performance assessment deal v

Building energy needs (minimise; savings).
related to indoor (comfort level of temperature, air quality and

light) and outdoor climate conditions (temperature, solar radiation
and wind) for comfortable working and living in buildings.

Building systems energy (maximise; efficiency).

combined efficiency of the installations for heating, cooling,
ventilation, hot water and electricity in relation to available energy
mix, are the relevant factors in the end-use energy consumption.

Occupancy energy consumption (optimise; behavioural).

The remaining use of energy depends on how the occupant
makes use of the building, including control and gains.

ith_points 1 and 2.




PERFORMANCE ASSESSMENT

CEN energy standards related to the EPBD
TC371 (Energy Performance of Buildings)

« Calculation (simulation)
— Methods for fabric, systems, climate, comfort, etc

 Measurement (on-site)
— Whole building (volume; occupied, non-occupied)
— Building elements (thermal transmission of envelope)
e From building perspective to energy network
perspective (involves ICT)
— Building a cornerstone of the infra structure
— Security of local supply (peak supply / demand)




European

STANDARDIZATION

CEN and EPBD related energy standards
— TC371 Energy Performance of Buildings

— TC89 Thermal Performance of Buildings and Building
Components

— WG13 In-situ thermal performance of construction
products, building elements and structures

Standards
e EN 15603 Umbrella document
« TR 15615 Technical Report guidelines for 15603

« EN 13790 Calculation of Heating and Cooling
needs




European
Comimissinm

Position In set of EPBD standards

EN ISO 13790 is one of the
key standards in the set of . Ener
standards to support the ' v

EPBD.
Energy use
Primary Energy ‘O
Energy needs
Efficiency EN 1SO 13790
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High Energy Performance Building

What is meant by nearly-Zero Energy Building? (EPBD 2010/31/EU)
» Rather a concept than a building

Nearly-Zero

— Thermal and electrical energy annual balance

— Balance of Demand, Supply and Storage

 Energy

— Energy consumption, GHG emissions (reduce)

Building

— From CPR (products) to EPBD (performance) to overall design
— Traditionally consumes energy

— Now are requested to produce energy

ICT becomes an essential part of energy management

Urban area (beyond the EPBD and other energy Directives)
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RENEWABLE ENERGY

Building sector

* Direct : biomass, use of heat-pump, solar
— Passive solar — design, orientation

— Active solar
 Thermal - water collectors
» Electrical - PV systems
 |Infra structure
— Thermal — CHP (district)
— Electricity
* Yellow — nuclear
» Black — fossil
* Green - renewable

glazing|3

Source: Passive House Institute



RE elec, heat (2005) EU BUILDING SECTOR

20% by 2020 ELECTRICITY
5596 PJ

HEAT
1294 PJ

DIRECTIVES
STANDARDS
NORMS

RENEWABLES
1480PJ

HOUSEHOLD
AND
SERVICE
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15639 PJ

GAS
8135PJ

HARD COAL
384 PJ

Distributed conversion systems

PETROLEUM Feasibility studies (EPBD art 5)

PRODUCTS
3964 PJ




Yearly total of global horizontal irradiation in 1981-1990 [kWh/m2]
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Web-site http://re.jrc.cec.eu.int/pvgis
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* JRC contribution:

« Communication on smart
grids (202/2011)

« Standards (Mandate 490)
e European Industrial Initiative
on Electricity Grids (SETIS)

 Smart Grids Task Force (DG
ENER)

 Industry:
— MEDGRID
— Eurelectric
— ENTSOE




RENEWABLE ENERGY INTEGRATION

@ |n Denmark wind power
counts for about 50% of

the total power.
@ Balancing problem

@ |IMM has tools for:

» Wind power
forecasting

»  Solar power
forecasting

»  Optimal planning
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50 % wind energy

- Total power and wind

= Wind power OO Demand
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25.4.2007 Official Journal of the European Union L 108/1

INSPIRE Directive

» General rulesto éstablish-anTinfrastruttureéforspatiattivfarmation in
Europe

— Community environmental policies
— Policies or activities which imyracten the environment

 To be based on SDIs and LMOs established and operated by the

Member States
DIRECTIVE 2007 2 EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

* Does not require co Iectlon of new spatial data

of 14 March 2007
e Scope:
P establishing an Infrastructure for Spatial Information in the European Community (INSPIRE)

— Spatial data held by or on behalf of a public authority

= 34 Spatial Data Themes laid down in 3 Annexes
THE EUROPEAN PARTIAMENT AND THE COUNCIL™ OF integration, it is necessary to establish a measure of
EUROPEIﬁﬂ’gPﬁJntO force 15 May 2007 coordination between the users and providers of the

information so that information and knowledge from
different sectors can be combined.

Having regard to the Treaty establishing the European Commu-

nity, and in particular Article 175(1) thereof,
- Y P M (2 The Sixth Environment Action Prooramme adooted bv




How INSPIRE is relevant for building energy
assessment ?

e One relevant theme: Building

« Current state of the data specifications:
— Representations for buildings, building parts ooenlngs texture etc
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— Many thematic information, some may be relevant for building
assessment (material of construction, etc.)

 INSPIRE could become a major data resource for building energy
assessment NSrge,
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SYNERGY and HARMONISATION

« Applications — Energy calculation, flows, grid

— Energy Performance for Buildings Directive
— Construction Product Directive

— Energy Service Directive

— National laws

— CEN Energy Standards (require calculations), EU Directives

« Enabling framework and exchange platform — INSPIRE Directive
— Harmonized data, improved access, and data flow

« Databases

— European (Eurostat, JRC) and national databases,
— Climate data and regional parameters




DESIGN and REAL PERFORMANCE
e Simulation software coupled to real data

» Comfortable room temperature = green; red = too hot, blue = too cold
. IEQ index (temperature/CO./etc.)
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GIS —-ENERGY BUILDING

- SolarGlS hame Knowleddge base Account Welcome admin! | Logout
solergls oV Ptannor |
1 Explore Map 3 Enhanced stats
= =
45° 51" 07", 08° 37" 17", 2000 m Solar radiation and air temperature - thly values ( show P output 3 Managelexplain columns
Yia Golfo, 32-44, 21020 Maonvalle A, Taliansko
! ! . Month Gm Gd Dd Ged Dcd Gpos Gmed  GP35 Td Tza
Jan 74 2585 0.54 4.06 0486 0.36 325 417 24 21
Feh a5 358 118 529 127 0583 4.3 5.4 4.1 355
tdar 143 461 1.64 679 16 081 877 6497 55 g0
Aar 165 517 1487 781 185 1.01 661 7.94 1148 1.2
tday 172 5.54 242 g.32 203 128 6.7 8.3 1745 16.7
Jun 188 628 252 833 20 185 7649 526 214 206
Jul 203 6.54 239 818 186 2582 776 5.24 232 224
g 170 549 223 7E9 185 1.44 6.7 785 231 223
Sep 141 469 191 689 17 1.01 566 7N 178 17.3
PV System Parameters Ot 95 3.07 138 554 136 052 326 557 127 124
Mav 75 251 0.86 431 0483 0.36 303 4.3 73 71
Installed power (Kip); |1 Dec 5 22 0A 372 0l i3] 282 356 33 31
N . Year 1584 4.34 1.67 6.41 1.53 - - - 12.8 12.2
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E I kWhilW) % P
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Azimuth () Inverter(s) (DCAAC conversion) 1263 4.0 747
AC logzes and transfarmer 1244 -18 7858
/ 202 South . ) ] ;
¥/ Auwsilabilty (cdowrtirne from failure and maintenance]) 1238 05 781
w Inclination  Inclination {7): Total system output and performance ratio 1238 - 781
N
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— GeoModel @ 2008 GeoModel s.r.o.

|4




European

BUILDING STOCK

BPIE Europe’s buildings under the microscope,
a country-by-country review of the energy performance of
buildings (2011)

Over 75% of building stock Is older than 25
years (estimation)

Averaged final energy consumption data
e Residential 185 kWh/m?
* Non-Residential 280 kWh/m?
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THANK YOU

hans.bloem@jrc.ec.europa.eu
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