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THE PROJECT AND OBJECTIVES

RePublic_ZEB project is focused on the economically sustainable
strategies and policies to enforce the refurbishment of the public
building stock towards nZEB levels, according to EU 20/20/20 target.

Main objectives:

— Support mediterranean and south eastern european countries to
promote concrete technical solutions for the refurbishment of the
public builiding stock toward nZEB by increasing the involved key
actors confidence on nZEB

— To take concrete steps to accelerate existing public building
renovations
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Participant name Country code Profile of the organisation*

CTI - Italian Thermotechnical Committee Energy and IT NGO No profit.

Environment, Italia

POLITO IT Research university

Black Sea Energy Research Centre, Bulgaria BG NGO, no profit

BRE UK BRE is a wholly owned subsidiary company of the BRE Trust,
a charitable company.

Catalonia Institute for Energy Research ES Public non-profit research institute

Centre for Renewable Energy Sources and Saving, Greece GR Energy Agency

Laboratdrio Nacional de Energia e Geologia,Portugal PT I&D- National Research Laboratory

Institutul national de cercetare-dezvoltare in constructii RO National R&D Institute, representative for the building

urbanism si dezvoltare teritoriala durabila (National sector

Institute for Research and Development in Construction, Energy expertise in buildings

Urban Planning and Sustainable Spatial Development).

Macedonian Centre for Energy Efficiency, Macedonia MK Association (NGO)

Building and Civil Engineering Institute, Slovenia Sl Private organisation, institute (SME)
Energy Institute Hrvoje Pozar, Croatia HR Non-profit public institution

B dapest University of Technology and Economics) HU University
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NEARLY ZERO ENERGY BUILDINGS

Nearly Zero Energy Buildings

— Building with very high energy performance

— Renewable energy should cover in a significant extent the energy consumption
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Including renewable energy produced on-site or nearby.
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1. Assessment of state of the art of public buildings through statistical
analysis

a. General features and total energy consumption for heating, DHW, cooling and
lighting

2. Definition of criteria and indicators for grouping the public building
stocks

a. Identify indicators for grouping buildings in different classes:

a. Construction year, construction materials, heating and cooling systems,
thermal characteristics of the envelope, energy performance

3. Definition a set of reference buildings for each public building class

a. Set of reference buildings will be defined for each class (2 — 3 per country among
schools, hospitals, offices, social housing and other categories)

b. Represent the typical building for category

Can be real or virtual (materials and systems more used)
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Structure of public building per surface

65 hospitals | Hospitals
Educational 2.813 schools 1.251.634 m2 6%

buildings 9.057.860 m?
43%

Sport facilites

7% 3,645 buildings
1.445.309 m>

88.660 dwellings . .
Social housing

7.853 offices | Offices 6.061.595 m? 29%
3.187.013 m2 15%

Source: Statistical data from Catalan Education Ministry,2014, Spanish health Ministry, 2014, Sportive Equipment Census, 2014,

Cadastral register 2013, Housing Agency, 2011. Average surface per hospital from PECQ 2011-2020. Average surface per school from Euronet 50/50,
2012

‘ Deliverable 2.1 Report on the preliminary assessment of public building stock available in
www.republiczeb.org
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http://www.republiczeb.org/
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Construction year of non Construction year of residential
residential buildings buildings
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
5%
4% |

m before 1900 B 1900-1939 m 1940-1959 M Before 1900 m 1901-1940 m1941-1960

® 1960-1979 B 1980-2006 M after 2006 W 1961-1980 m 1981-2006 m After 2006

Source : FEMP(Federacion Espafola de Municipios y Source:(Instituto Nacional d’Estadistica (INE), 2011)

Provincias (FEMP), 2011), database of 324 buildings
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Primary energy considering heating, cooling, DHW and lightening
Primary energy consumption (kWh/m2.y) Primary energy consumption (kWh/mz2.y)
1200 1200
1000 1000
300 800
600 600
400 400
" = = M o
NI B | | m | |
Social Offices Hospitals Pool Pavilion Schools Offices Health Sportive Education
housing
B Primary energy consumption
. M Primary energy consumption
Source: Source:
) . ) *  Energy certificate database from Febrer 2014- June 2014,
*  Social housing: MARIE project, ICAEN
*  Offices: Ministerio de Industria, Energia y Turismo, Spanish
Hospitals: IDAE
*  Sportive: Diputacio de Barcelona, ICAEN Primary energy factors:
*  Schools: Euronet 50/50 project, ICAEN Electricity : 2.461 kWh o/ KWhg oy

Natural gas: 1.195 kWh ;o /KWhg
(IDAE, 2014).
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Comparison of european primary energy for
public buildings
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 OFICINES: HOSPITALS:

Oficines Generalitat de Catalunya
C/Sepulveda Hospital Joan XXIIl de Tarragona

Aicowmn .
W emzesnseny: IRECY eurecal LETATEWwES

e \ Rem_ZEB

ZEROING IN ON ENERGY




&2 ASSESMENT OF THE STATUS QUO

Setmana
de I'Energia

« Assessment of the status quo and analysis of opportunities for
refurbishing public buildings towards nZEB
— Legislative situation
— nZEB definition

— Establishment of the list of technologies and packages of measures for
rehabilitation of public buildings.

®nZEB definition in place

vk
N Indicator
Spain nZEB definition with RES Share Indicator
Stoveni || |
Romania [ |

. mn7EB definition with Energy Demand Numerical

Greeee I

Macedonia
Croatia | |
Bulgaria | |

Deliverable 3.1 Report on EPBD implementation available in www.republiczeb.org
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http://www.republiczeb.org/
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« Costs/Benefits analysis of the packages of measures for
refurbishment towards nZEB
« Methodology developed by the Politecnico di Torino
— Based on a sequential search-optimization technique

— For each energy efficiency measure (EEM):

 discrete number of options described by relevant parameters

— Creation of packages of measures

DATA-BASE
FEMLEVELD EEM COSTS

EEMLEVELS
COSTS

* Primary energy performance

EEM LEVELS

* Renewable energy ratio - -

EEMLEVELS EEMLEVELS
bukieg pwranetrs pesteg O EEN| OPTIMAL LEVELS
system parameters

EEMLEVELS e

* Global cost g
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— Application of the methodology to reference buildings and definition of

nZEB packages of solutions

Legal minimum
EP requirement

Differential Global Cost [€/m?]
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« Strategy and guides for the refurbishment of public
buildings
« Accompanying strategies:

— ONE TO ONE MEETINGS —) regular contact with the
authorities

— One training meeting between national representatives of
professionals of the building industry and technologies industries

» Prepare a real offer based on outcomes of WP3 and WP4
— Meeting between builders and public building owners

 Memorandum of understanding, model contract, financing schemes

— Open day with national, local authorities and other target groups

* Involvement of authorities with the public building refurbishment process
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MOLTES GRACIES

Dra. Joana Tarrés Font
|tarres @irec.cat

Grup d’Energia Termica | Edificacio
Institut de Recerca en Energia de Catalunya
T. 933 562 615

www.lrec.cat
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ANNEX
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