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Executive Summary

In order to position the deep energy retrofit topic into thentext of the construction legislation and
practice in the participating countrieBulgaria, Romania, the Czech Republic, Italy, Greece and
Croatia) the reportstarts withan analysis of th@early zereenergy building {ZEB definitions in

each of them. Thus, it gives general overview of the national requirements for theenergy
performance of buildings arttie differences between themqwhich provides a solishsis to compare

the educational programmes in tHeld of nZEB level renovation. As it iteofevidenced throughout
Europe, the nZEB definitions are not directly applicable to the renovation gspt@wever, they
provide a solid basis to forecast the future development trends in this area, which, undoubtedly, has
to be reflected in the trainingnd educational programmes.

In the second part of the report, thieends in education itthe field of deep energy retrofilERare
analysed listing the related available educationabgrammes. In all target countries, a tangildek

of integration d the topicin the professional secondary, high and higher educatiod vocational
training programmes is identified.he djectives and availability dhe existingprogrammes are
describedand analyzedThe observation shows that the allocation of tlientified programmes
within the European Qualification Framework (EQF) system is quite broad and unstructured, and it is
very difficult to harmonize and compare the results of the analysis at nationaldegetelated to
both the professional educatiomd the vocational training system. It could be however stated that
in most of the target countrigsthe certified passive house designer/tradespersmurses are
mentioned as a weltructureduniform (and sometimes the only one existiqgpgramme that ca

be used as a basis for the development of detailed programmes in different EQF levels.

In addition to this analysishe report gives an overview of the target groupstod existing training
courses relatd to DER, including the requiremtry qualificdion, expected outcomesand benefits

for the participants of the programmeghe practices for examining and certifying the knowledge,
skills and competences acquired by the participants andeleirements to the trainerteading the
coursesare also mentionedFurthermore the structure, duration and training methods diie
identified programmesre analysed.

The main result of the report ishe identification of learning outcomes dtifie available programmes

in each target countryidentification of the existing gapsnd recommendationdor further
development or modification of the system of education in DER fetda main conclusion of the
analysis, it can be clearly stated thab momprehensive and detailed training programmeswa
identified in the field of DER or nZEB renovatiothe target countriesStill, significanefforts have

to be spent on developmérof such educational programmes, which would be the next step and
major goal of the Fito-NZEB prject

The developmenof thisreport wasled bySEVERNd the results were reviewed by PHA and TU Wien
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1. Introduction

The goal othis reportis to provide overall reviewof available training programmes the partner
countriesto facilitate and streamlinghe development ofeducation in the field otleep energy
retrofit (DER and nearly zero energy buildingZEBrenovation.In order to guarantediigh quality
of new programmes theeport contains:

1 specific definitions of nZEB and DER, target groups@aaiadism of existing programmes,
9 analysis of the content of the programmes,
9 identification of gaps in the programmes and
1 recommendations to fill ithe gaps
Identifying the sources of programmes, their strengths and shortcomings is essential.

The obligation to only build nearly Zero EnergyBuildingsfrom 2021 on puts high demandson
expertiseduring the design,constructionand subsequentuse of buildings both newly built and
reconstruced. In the target countries implementation of reconstructionsdeserve much more
attention than new construction.Meetingthe objectivesof the EuropeanUnionby 2020requiresa
highnumberof qualifiedconstructionexpertsin the field of DERof whichthere is currentlyalack.

Deficienciesn the training programmesat all levelsin terms of both generalfocusandattention to

detailsrelatedto deepenergyrenovationis often identified asone of the mainreasondor potential
lockin attitude of professionalsand, hence,consumerstowards renovations.In this report, the

relevant plans and programmeswithin the whole educational and training systemsin the

participatingcountrieswere reviewedwith the goalof identifyingthe contentrelatedto deepenergy
renovationsthe gapsandthe extentto whichthe existingmaterialsare adequatefor the ambitions
setin the nationalrenovationstrategiesthe existingnationalrequirementsandthe implementation
of the nZEBnationalstandardsn the casesvherethey arerelatedto renovations.
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2. National nZEB definitions, DEEdefinition

Directive 2010/31/EU (EPBD II) sets out the definition for a building with nearly zero energy
consumption (nZEB) at the European level. On the basis of this definition, the EU Member States have

created a definition for nZEB at the nationavéé whicht akes i nto account t he

economic and climatic conditionghis chaptecontains definition of nZEB in each target country to
give an overview of requirements to energy performance of buildingsldfetences between them
This slould give a basis to compare educational programmekeriield of nZEB level renovation.

2.1 nZEB definitions

Czech Republic

The nZEB definition is included in the regulation No. 78/2013 Coll. that specifies requirements of the
Energy Management Atto. 406/2000 Coll. The definition compares the evaluated building with a
reference building of the same type, size, geometrics, orientation etc. but with-gegined
construction and technological specifications. Then all a) averagaduée of envelopeb) delivered
energy (without taking into account on site renewables) and c)memewable primary energy are
considereck

Table 1: Baseline of the average heat transfer coefficient

Reference value
Completed _
building and| Newly built \ZER
reconstruction | building

Parameter Unit

The reduction factor of the requires
baseline of the average heat transf{ - 1,0 0,8 0,7
coefficient

Sourceregulation No. 78/2013 Coll.

I reference building is a computationally defined building of the same type, of the same geometric shape and
size, including glazed surfaces and parts, the same orientation towards the world sides, shading in the
surrounding area and natural obstacles, tlare internal arrangement and the same typical use, and the same
climate considerations as the building under evaluation, but with the reference values of the building's
features, structures and technical building systgiRsgulation No. 78/2013 Call.

2 ZEBBRA 2020, Data Tool http://www.zebra-monitoring.enerdata.eu/nzefactivities/paneldistribution.html#nzeb
definitionsby-country.html
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Table2: Reduction of the value of nerenewable primaryenergythat was definedfor the reference building

Innavative fraining schemes
for refrofifting fo nZEB-levels

Reference value

Type of building g

Completed

built

Parameter Unit building/ recory Newly
zone struction  aftel building after 1.1.| nZEB
1.1. 2015 2015
Family house 3 10 25
Reduction in non| .
renewable primary energy Apartment buildin¢ 3 10 20
Other buildings 3 8 10

Sourceregulation No. 78/2013 Coll.

Requirements to introduce nZEBhto practice for different types of building are as follows.

Public buildings:

1 energyrelated floorarea& morethan 350 sg. m.

1 energyrelated floorarealessthan 350 sg. m.

Other buildings:

1 energyrelated floorareamorethan 1,500 sg. m.
1 energyrelatedfloor areamorethan 350 sq. m.

1 energyrelated floorarealessthan 350 sg. m.

Italy

According tatheLaw 90/ 2013
high energy performance in which the very low energy demand is significantly covered by renewable

a “

near |

sources, produced within the building system boundaries.

y

-1 Januarg017,
-1 Januarn2018.

-1 Januar018,
-1 Januarg019,
-1 Januarn2020.

zero

energy

bui

The nZEB has to hgerformed according to energy requirements in force for 2019/2020 that are

defined in the decree D.M. 26 of June 2015, which came into effect in October 2015. Specifically, the

nZEBs, new or existing, have to meet simultaneously:

a) the criteria of a lowe energy demand than the reference buildjndetermined with the valid
values for the 1st of January 2019 for public buildings and the 1st of January 2021 for all the other

buildings.

3 Energy related floor area is understood thg outer floor area of all the spaces with the treated interior

environment in the building, defed by the outer surfaces of the structures of the building envel@rergy

Management Act No. 406/2000 Cpll.

di
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b) The obligations of integration of renewable energy sources in aceoedwith the minimum
principals set out in Annex 3, paragraph 1, letter c) of Legislative Decree 3 of March 2011, n. 28.
(SourceZEBRA 2020, Data Todittp://www.zebra-monitoring.enerdata.eu/nzelctivities/panel
distribution.html#nzekdefinitionsby-country.html)

The 1 talian ApplicaZzdahe dele m&dadogie di calcolo delle prestazioni energetiche

e definizone delle prescrizioni e dei requisiti minimi degli edificii nt r oduces in Italy
label scheme according to the minimum requirements and specifies the definition of the Italian

version of the nZEB, a communitarian indication given by the 2Q10B Directive for empowering

the energy efficiency throughout Europe.

According to the DM 26/06/2015, the minimum energy consumption of the designed building is
determined by comparing it with @eference building an ideal version geometrically identi¢a the

original one, placed in the same geographical coordinates and with the same orientation. The
building s energetic needs are calculated applyi
the building assemblies according to the climate zafethe project, being considered as
comprehensive of structural and geometrical thermal bridges. Standard transmittance values are
imposed to glazing surfaces, too.

It is mandatory forthe designed building to have at maximum the same final energy demand
(expressed in kWh/ra) including ventilation EPcooling and dehumidification EPeating ER and
domestic hot water generation &P

The real building also needs to have a lowgerage global heat transfer coefficieht; than its
reference counterpart, and it is required for the efficiency coefficient of the systems installed in the
real building to be higher than the minimum efficiency coefficients fixed withirbie26/06/2015

Among others, mandatory requirements & instance:

1 The building energetic needs for domestic hot water (DHW) must be covered for at least 50%
with renewable energetic resources.

1 The sum of the building energetic needs for heating, DHW, cooling and dehumidification must
be covered for at leas35% with renewable energetic resources.

In all the cases, it is not possiblegenerateenergy through Joule effect only.

TheDM 26/06/2015also sets a second list of higher standards as minimum requirements for the
certification to nZEB class. On Jarnyu#f 2021, thereference buildingf any new project will have

the same minimum requirements as today nZEB standadds,facto implementing these
performances as compulsory.
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Table3: Thermal transmittance of structures of refereaduilding.

Walls dissipating energy to the external ambient, to unheated zones or

ground
Climatic zone U (W/m?K)
2019/2021 (2)
AeB 0,43/0,4
C 0,34 /0,36
D 0,29/0,32
E 0,26 /0,28
F 0,24/0,26

Horizontalassemblie®f horizontal ompitchedroof, dissipating energy to the
external ambient or to unheated zones

Climatic zone U (W/m2K)
2019/2021 (2)

AeB 0,35/0,32

C 0,33/0,32

D 0,26

E 0,22/0,24

F 0,2/0,22

Horizontalfloors, dissipating energy to the external ambient, to unheate
zones or to the ground

Climatic zone U (W/m2K)
2019/2021 (2)

AeB 0,44/0,42

C 0,38

D 0,29/0,32

E 0,26/ 0,29

F 0,24 /0,28

Technical components, both transparent and opaque shuttercase,
including windows, dissipating to the external ambient or to unheated zo

Climatic zone U (W/m2K)
2019/2021 (2)

AeB 3

C 2,2/2

D 1,8

E 1,4

F 11/1

In addition to the aforementioned minimum standards, theferencebuildingfor an nZEB has to
respectlower transmittance values for its thermal envelofgee table above) It also has to cover

with energy from renewable sources at least 50% of the building energetic needs for DHW, and at
least 50% of theumulative buding energydemandfor heating, DHW, cooling and dehumidification.
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The decree also lists thprimary energy conversion factote be used in accordance to the
appropriate energy carriers in order to calculate the relative amount of both, renewable and non
renewable, energy contributions.

However, two Italian Regional Coungilombardia and Emilia Romagriajlependentlydecidedto
implement the nZEB standards earlier than the temporal limit imposed by the national DM. It is
important to notice that the repnal decrees do not modify the nZE&erence buildingnational
standards. For such cases, the only retrofit solution analysed besides the Passivhaus standard is the
NZEB energy level.

The Regione Lombardia approved 4t8h0e d‘eDe c3rOe tlou gdleilc
[DDUQ015] opting for the application of the nZEB standards as minimum requirement for every
new and refurbished, both public and private, building starting from Janifa2p16.

SinceJanuary 1 2017,the Regione EmiliRomagna already applies the nZEB standard to new and
refurbished public buildings while for private buildings tEplication deadlinés set to January®ti
2019[DGR2015]

Bulgaria

According to he nationaldefinition in Bulgaria nZEBdsuilding with a) primary energy consumption
(including electrical appliancesj class A and)bat least 55%overage of the final energy demand
(without electrical appliances) by renewable energy sources.

The BG “nearly Zero-Energy Buildings” DEFINITION: |

.
nZEB_is a building with: Pl
*+ Primary energy consumption . ,--:__'_,-’ | ¢
(including appliances) — v : o>
class A. (The nationa [ e
requirement for new buildings [ F
is energy class B) s
A Heating energy
+ At least 55% of the final ™ S
energy (without appliances) |, ¥ | A= Cooling energy
covered by RES. EH.EEE_[HEEE. : Electricity for
::m"lr:g lighting
Ventilation Elec for

DHW

Lghtimy
lppﬂ%m

pliahges

Figurel: Bulgaria cfinition of nZEB

(Source: RePublic_ZEB Project, April 20h8tp://www.republiczeb.orgffilelibrary/WP3/D3
1_EPBBmplementation.pdj
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National definition fomZEB

nZEBs a building that meets the following conditions:
1. The energy consumption of the building, defined as primary energy, corresponds to class "A"
on the scale of classes for the respective type of buildings ;
2. Not less than 55% of the final (deliverast)ergy for heating, cooling, ventilation, domestic
hot water and lighting is energy from renewable sources, located in the building or near the
building.

Compliance with the energy efficiency requirements:

Compliance with energy efficiency is met when #mual specific primary energy consumption in
kWh/m? corresponds to the following energy class:

1. "B"-for new buildings and existing buildings in operation since 1 February 2010;

2. "C"—for existing buildings in operation prior to 1 February 2010;

3. "A"-—for nZEB

4. "A+"—for buildings above the national requirements feZEB

Energy classes:

Buildings are evaluated in terms of their energy efficiency according to the value of their integrated
energy performance, which represents the calculated consumptigoriofary energy(for heating,
cooling, ventilation, domestic hot water, lighting and electric appliahqes square metreof
conditioned areaThe conditions for the level of temperature comfort in the building must comply
with the normative requirementat standard outdoor climate conditions. The scale of energy classes
for residential buildings is presented in Figurdfie national primary energy factors are listed in the
abovecited Ordinance No. 7 for Energy Efficiency of Buildings.

Energy | EPmin, | EPmax,
) s RESIDENTIAL BUILDINGS

class | kwh/m? [ kWh/m

A+ < 48 .

D 241 290 | D>

E 291 363 | E>

F 364 435

G > 435

Figure2. Scale of energy classes for residential buildings

4Ordinance No. 7 of 200ér Energy Efficiency of Buildings
http://lwww.mrrb.government.bg/static/media/ups/articles/attachments/fc16b6de9bf6al158352de2b65d78e3e4.pdf

11
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Indoor climate requirements:

Design indoor climate requirements for building are regulate@®idinance No. 15 from 2006r
technical rules and norms for design, construction and operation of sites and facilities for the
generation, transmission and distribution of héait residential buildings the single parameter which

is regulated is the indoor temperature in winter. Thexjuired value of this parameter depends of

the energy class of the building, as follows:

1 For Aclass buildings22,0°C + °C%, 0

1 For B class buildings22,0°C 20°C ;
1 For C class building22,0°C 30°C

National Energy Efficiency and Indoor Apuality Requirements

Norms related to energy efficiency in buildings were introduced for the first time in the Bulgarian
legislation in 1964 and set mandatory U values for exterior walls, roofs and floors. Until 1999, these
values differed depending on ¢hdesign outside temperature, while for external walls different
values also applied depending on the construction of the buildim@ssive, light or very light. The
information about the normative U values is summarized in Téble

Table 4: U-values according to Bulgarian norms, WA

Year Wall Flat | Venti- | Floor | Windows Notes:
roof lated
roof

massivel light | very
light

U-values vary in correlation with design wint

1964 1.56| 143 13| 109 t2f 13 ) outside calculatingemperature. Here forl 6 °

U-values vary in correlation with design win{

1977 1.56| 143 12) 109 ) 1.2 ) outside calculating temperature. Here fdr 6 °

Residential, hospitals, kindergartens, hotg
hostels. Wvalues vary in correlation with desi
0.966 - 0.483 - winter outside calculating temperature. Here f
-16° C. Al s o determingd rfoa evEery
building type.

1980 1.2|0.869

Schools policlinics. Walues vary in correlatio
with  design winter outside calculatir
temperature. There forl 6 ° C. Al so
determined for every building type.

1980 1.34|0.968 1.087 - 0.604 -

Residential, hospitals, kindergartens, hotq
hostels. Wvalues vary in correlation with desig
1987| 0.988| 0.49| 0.434| 0.54 - 0.268 - winter outside calculating temperature. Here f
-16°C. Also Um ( max)
building type.

Schools, policlinics. -alues vary in correlatio
with  design winter outside calculatin
temperature. Here for-1 6 ° C. Al so
determined for for every building type.

1987 1.099| 0.55| 0.48 0.6 - 0.604 -

For all buildings. Also Um (max) is determine

1999 0.55 03 ) 05 265 | olation with A/V ratio.

12
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Insulated inside or in the middle of the wall/flod

2005 0.45 0.25 0.3] 05 2 Udoor2s <2
2005 0.35 0.25 03] 04 2| nsul ated outside.2 H
For PVC framed windows only. For wood frarj
2009 0.35 0.28 0.3] 0.28 17|wi ndows U<1, 8. For Far
curtai n9aal | U<l
For PVC framed windows only. For wood frar]
2015 0.28 0.25 0.3] 0.25 l4lwi ndowsl8U<For al umi fA.i
For curt abm9. wal | U1

In 1999, for the first time mandatory U values were introduced for windamg doors. Since 2005

the normative U values are recommended but not mandatory. The current U values are in force since
2015. For the period 19641999, U values are presented for design outdoor temperatutes(° C)
typical for Sofia.

Key document:

Ordinance Nd for energy efficiency of buildings the methodology for calculatiomttached to this
ordinance, is mandatory at the design of the energy efficiency of new buildings and the energy
auditing of existing buildings. It has been developed oa Hase of the standardG BN 1SO
13790:20081 9 Y SNH& LISNF2NXI yOS 2F odzZAf RAy3Iad /|t OdA | GA
O 2 2 f any'tHe¢good European practices for determination of the annual consumption of energy
for heating, airconditioning, ooling and domestic hot water production. The methodology gives
guantitative estimation of the influence of: heat losses and gains from heat transfer through the
building envelopeheat losses and gains from ventilation due to the replacement of the inaioduy
outdoor air; heat gains fronsunlight in result of direct radiation through the transparent elements
and also by absorption difie radiation by the opaque elements; heat losses by radiation to the sky;
heat gains from internal sourceselectricaldevices, artificial lighting, heat transfer from human
bodies; efficiency of the technical systems securing the indoor climate parameters. 24 different
European standards are used in the methodology for performance of the different calculations for
buildings and their components.

The ordinance defines the conditions for the buildings compliavitethe requirements for energy
efficiency the contents of the project design documentation for energy efficiency and gives
definition of nZEB als@he requiremats for energy efficiency compliance of buildings are completed
when the buildings energy class is B at least if constructed after 2010 and with minimum energy class
C if constructed before 2016ZEBs should be energy class A and 55% of the final ermgrgynced

for heating, cooling, aiconditioning, domestic hot water and lighting should be produced by RES
situated in the building or near it.

Calculation tools

Mandatory requirement is to use of the methodology recorded in Ordinance 7 when calculations
during the energy audits are implemente@ihe use of software is hot mandatory. Two software
products are used in practice:

13
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“E A’BEnergy Auditing of Buildings) developed in the Sofia Technical University based on the
Nor wegian soft war.disgWnisawayfréeofichargetondrasuates’ of the training
courses for energy auditors that the state has determined to be conducted in four universities in the
country only—in the cities of Sofia, Plovdiv, Varna and Gabrovo.

»HC Loatl—developed by prof. Stanko Shtrakewmore often used by designers when designing the
Energy efficiency of the projects and when new buildings are evaluated. Virtually it is not used in
energy audits.

Romania

The Government Ordinance No. 13/20@6odifyingthe Law 372/2005 for transposition of EPBD)
defines an nZEB as a “building with a very high
nearly zero or very low and is covered in a rate of at least 10% of energy from renewable sources,
including reewable energy producedesii t € or nearby”. According to t
of energy in nZEBs is determined by technical regulations and is updated regularly according to
technical progress.

Moreover, the Order 386/2016 of the Ministry of RegibiDevelopment and Public administration
officially specify the performance levels for nZEB definition. Thus, the maximum admissible level of
primary energy from fossil sources and of CO2 emissions resulting from the operation of buildings
by building types and winter climate zones in Romania are specified in Bableorder to ensure the

total energy consumption of a nearly zero energy building, energy from renewablfoesihsources
should account for at least 10 % of the total calculated primagrgynof the building.
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Table5: Performance levels

Innavative fraining schemes

for refrofifting fo nZEB-levels

B BUILDINGS INTENDED COLLECTIVE INDIVIDUAL
OFFICE TYPE BUILDINGS INTENDED
& T e FOR THE HEALTH RESIDENTIAL RESIDENTIAL
;:': Time S CARE SYSTEM BUILDINGS BUILDINGS
z horizon Primary CO: Primary O, Primary CO, Primary CO, Primary CO:
E energy emissions energy emissions energy emizsions energy emissions energy emissions
[EWh'm’a] [ke/m’a] [EWh/m®a] [ke/m’a] [KWh'm"a] [kkz/m’a] [EWhm'a] [ke/mn’a] [EWh'mn’a] [ke/m’a)
Level of
reference 102 24 135 32 135 48 117 3l 271 59
(2010}
2015 75 21 115 28 135 37 105 28 131 36
I (31 Dec)
31 Dec. 50 13 100 25 79 a1 100 25 115 3l
2018 - - :
31 Dee. a5 12 92 24 76 | 93 25 98 24
2020
Level of
reference 113 25 153 39 214 57 132 6 317 70
2010}
0% 93 27 135 17 155 4 12 30 147 0
I (31 Dec)
31 Dex. 57 15 120 25 97 27 105 8 121 34
1018 i - - i B B
-‘13\;'- 57 15 115 30 97 26 100 27 111 30
Level of
reference 125 2 174 46 241 66 150 41 372 83
(2010}
I 2013 - _ R
110 28 154 39 17 49 130 36 172 48
(31 Dec) ’
31 Dee. i 22 1 55
2018 69 19 136 37 115 32 122 34 153 41
) BUILDINGS INTENDED COLLECTIVE INDIVIDUAL
OFFICE TYPE BUILDINGS INTENDED
s T T TR T T FOR THE HEALTH RESIDENTIAL RESIDENTIAL
8 Time S CARE SYSTEM BUILDINGS BUILDINGS
E horizon Primary Co, Primary ooy Primary 0, Primary Coy Primary o,
E energy emizsions energy emission: energy emizsions energy emission: energy emizsions
[EWh'm?a] [k=/m*a] [EWh/m*a] [k=/m*a] [EWh'm’a] [ke/m’a] [EWh/m*a] [ke/m*a] [EWh/m’a] [ke/m*a)
“lﬁf}" 69 19 136 37 115 32 111 30 145 40
Level of
reference 147 38 212 58 290 81 152 50 476 108
(2010
. 2015 107 28 192 56 190 55 152 38 26 57
T\ (31 Dec)
3 13‘;‘- 89 24 172 48 149 42 144 40 201 51
3 lﬁff' 83 2 170 49 192 41 127 35 159 2
Level of
reference 157 43 230 64 3l4 87 198 55 528 122
(2010
2018 . N R R _
. 127 29 210 58 214 58 178 43 248 8
! (31 Dec)
31 Dec. 98 28 192 36 174 49 152 18 229 57
2018
“lﬂ‘fj}‘- 89 B! 185 53 167 45 135 17 217 54

The performance indicators specified in Tablgere defined for the key building categories defined

in the EPBD transposition law and were fixed taking into accounts theptstal calculation study

(published in August 2014), where the baseline of the-opgimal calculation is represented by the
2010 level of requirements and the nZEB levels are fixed for 31.12.2018 (public buildings) and
31.12.2020 (all buildings), while intermediate levels of performance are set for 31.12.2015 (without

being formalized in any further documents).

In terms of minnmum energy performance requirements, until April 2017, only prescriptive element
based criteria for thermal insulation (maximuravidlues or minimum thermal resistance of building
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component type) were included in National regulation (C107/2005, update@16)2together with

a global heat transfer coefficient of the heated volumey@ | ue ( W/ m3 K) depending
of the building floors and the external area per volume ratio (A/V). The MDRAPFE Order No.
2641/2017 established (for the first time) minimm requirements in terms of maximum primary

energy consumption for heating (only), both for newly built and existing buildings undergoing
renovation.

Yearly specific primary energy use for heating - non-renewable

[kWh/m?2yr]
q ) 200
KWh/m2vr 153 149
[kwh/myr] 3
117
101
100 81
60
N H t
0 Bl T T T T T
Residential < Residential Office Commercial Education Health Tourism

GF+4 Fl. =>GF+4FL

Figure3. Maximum primary energy for heating, new buildings and major renovatins.

Theconversiorfactors used to calculate thgrimary energyse fromfinal energy (at the consumer
level), corresponding to each type of fuel energy source are provided in Talle

Table6: Primary energyconversionfactors

Energy carrier/Sources ren’\:\jvne;ble Renewable Total
Lignite 1.30 0.00 1.30
Coal 1.20 0.00 1.20
Heavy Fuel Oil 1.10 0.00 1.10
Natural gas 1.17 0.00 1.17
Waste 0.05 1.00 1.05
LPG 0.00 0.00 0.00
Biomass-fire wood 0.18 0.90 1.08
Biomass briquettes, pellets 0.28 0.80 1.08
Electricity from National System 2.62 0.00 2.62
District heating 0.92 0.00 0.92
Thermal energy from solar collectors 0.00 1.00 1.00
Electricity from PV 0.00 2.62 2.62
Thermal energy from outdoors (free cooling) 0.00 1.00 1.00
Thermal energy from outdoors (heat pumps) 0.86 0.67 1.53
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Greece

The nZEB definition has already been introduced to the national legislation, by amendment, in June
2010 and it coincides with the precise EPBD definition. This definition isralsoled in Law
4122/2013 (recast for the energy efficiency ofldirgs). The law specifies thafter 1 January 2015

every new building of the public sector shouldthglt asnZEB. This obligation is alsalid forall new
buildings constructed after 1January 2020° However, the work for the minimum energy
performance requirements and nearly zero energy buildingdE@) hasnot been initiated nor
defined yet.

There is no national definition of nearly zero energy buildimgER). In accordance to thEPBD
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 systesnsl, sets the target afiZEBor

new buildings by the end of 2020. As of July 2017, the relevant work has not been initiated nor
defined.

Since 2010, new Hellenic buildings @apebe constructed in accordance to the regulation on the

energy performance irthe building sector [KENAK] in compliance with EPBRe minimum

speci fications for the Dbuilding’'s ther mal envel
regulation (TIR). A comparative presentation of the building envelope specifications of the two
regulations is given in the following table. For example, thealue for external vertical walls in

contact with outdoor air was 0.7 W/m2 K with TIR and is reduced with KENAK-4Y %ifor the

four national climate zones.

A relevant reference for buildgs with minimum energy omsumption and exceptional
environmental performance is introduced in the new nationalilding codé. Accordngly, these
buildings should have a maximum total annual primary energy consumption of 10 kWh/m2 for HVAC,
domestic hot water and lighting, withowtny differentiation (e.g. buiidg enduse, climate zone).
Apparently, this is a rather unrealistic benchia

5RePublic_ZEB Project, April 20bh&p://www.republiczeb.og/filelibrary/WP3/D31_EPBD
implementation.pdf

6 Dascalaki et al. 2012
7NOK 2012
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Table7: Minimum allowable Uvalues (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)

Lone A Zone 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 0.50 045 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
Hoors in contact with outdoor air (pylotis)

TIR

KENAK 0.50 0.45 0.40 0.35
Hoors 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 523 5.23(%) 5.23(%) 523(%)

KENAK 3.20 3.00 2,80 260
Transparent facades (non operable and partially operable)

TIR 5.23 5.23* 5.23* 5.23*

KENAK 2.20 200 1.80 18O

* 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.

Mi ni mum speci fi c aeldctomechaficaliservicdae aldgtoplemented (g.9. sse

of outdoor temperature compensation systems, zone thermtisteontrol, along with heat movery

for central airhandlingunits and energy efficient lighting for naesidential buildings, etc). For
domestic hot water (DHW) productipin 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 implementarious energy conseation measures (ECMs) in allezgy end
use sectors, including buildings, was introduced in 2008855/201Q in order to achieve by 2016
an overall national indicative target of 9% energy conservation. For the building sectomphes
about 1 Mtoe energy savings compared to 2007 data.

Hellenic calculation method to comply with ve building regulations for reglential 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 buildinggDascalaki et al. 201.3The calculations are performed using the official national
software TEEKENAK to issue an official EPC that is returoele inspector. The general calculation
method and overall gproach is in accordance to Epean standards, with the main calculation
procedure of tle building energy demand accand to EN 13790/2008 using the quaseady state
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monthly method. The lablthg scheme is based on asset rating accounting for heating, cooling,
ventilation and DHW (lighting is-@ounted only for norresidential buildings), the minimum energy
performance requirements, thermal envelope heat loss constraints, etc.

The ranking ladl (building class) is based on the calculated primary energy consumption compared
to that of a reference” buil ding. The *
building, with the characteristics of its envelope elements and E/M iiasiahs automatically
adapted to meet the minimum energy efficiency requirements defined in the technical guidelines of
KENAK The detailed characteristi€she reference building are wealed in a technical guideline by
the Technical Chamber of Greece[lIEE 20761/ 201 0] . By definition,
ranks B.

However, it should be noted that some points on the KENAK Regulation need improvement
compared to the elements obther European Nationdtnergy Regulation( for exampleENEV-
Energieeinsparverordnungjhich are usedn other countries First of all, there is a great difference

in the way that the thermabridges of the windows/doors are calculated. Due to the KENAK 2010
Regulation, there are somables (TOTEERENAK) withusuala s es of “openings
needed to calculatéhe thermal bridges. On the other hand, the German regulation gives specific
factors for evendifferent type of window (frame, glass) and every different bordering material type,
other windowor structural component. It is obvious that this method gives more accurate results.
The second mosmportant inefficiency of the KENAK Regulation was identified oraittightness

and mechanical ventilatioparametess, which arecompletely absent fromhe residential builthg
sector. he mechanical ventilation is being taken into account only in the tertiary sector of buildings,
which is limiting the applicability of this technology in construction.

An investigation of individual energy conservation isug@s to reduce space heating (SH) and DHW

referen

t he

t hat

energy consumption in Hellenic residential buildings, using the TABULA typology has revealed several

priorities that have high primary heating energy savings and lowbpal period in case of

refurbishment(Droutsa etal., 2014 A t ot al of 18 measures on buil di
systems were investigated. Accordingly, the use of local natural gas boilers for space heating (SH) and

DHW and geothermal heat pump for SHwalys result in improved energyass. 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 soldiemors 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 -bbilgits

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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Classification bbuildings according to TABULA Project

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 z (single / multi family houses), the age (three age bands: prior to 1980,
19812000, 20012010) and the climate zone (four climate zones in totaDJAin accordance to the
Hellenic Building Energy Performance Regulation, KENAK). Accordingly, a 2dtaludltling 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 ctine software bol, eKIA (www.energycon.org/ekia.html), which allows home
owners for a preliminary assessment of the energy performance of their residence and its potential
for improvement. The typology material is accessible in www.energycon.org and ever since i 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. Furthdrasmcement of the building stock model is
foreseen in the framework of the EPI SCOPE projec
of reliable statistical data in Greece, the TABULA typology is expected to provide the necessary basis
for the revision of the minimum requirements and the specification of egstmal solutions towards

the nZEBRyoal.

During the IEE Project EPISCOPE the building type maisiextended towards new buiftys,
reflecting the current legal requirements (KENAK20A@xordingly, 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.

Croatia

In Croatia, there are 9 categories of buildings defifiezl apartment blocks, single family houses,
office buildings, educational buildings, hospitals, hotels and restaurants, sports facilities, wholesale
and retail trade services buildings, other mmsidential buildings) and thus there arenZEB
definitions [Technical regulation on rational use of energy and heat retention in buildings (OG
128/15)]. One can find all the requirements faZEBbuildings in the Annex B Table 8 of the Technical
regulation on rational use of energy and heat retention in bogdi (OG 128/15h(tp://narodne-
novine.nn.hr/clanci/sluzbeni/dodatni/438515.pdDefinition of nearly energy zero building wiast
introducedin Technical regulation on rati@al enegy use and thermal protection dfuildings (OG
97/2014 and 130/14)in August 2014 for single famihouses and in September 201#r other
buildingtypes The definitions of th@ZER have been updated in thieechnical regulation on rational
energy use and thermal protection &iuildings (OQ@282015) and are currently in force as follows

in table 3.
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Nearly zero energpuildingis defined bylevel of primary energy demarfdand 20% coveragef
energy demand of the building by RES produced on site or ne@rlly.the norrenewableenergy
component is being used for calculating the energy performance of buildiigerithm for
calculating the energperformance of buildingsaé inJune 2014) cabe found inthe documents
under thefollowing link - http://www.mgipu.hr/default.aspx?id=34395 Primary energyaluesfor
newly built buildingsand nZEBare given inthe tablebelow.®

Table8: Primary energy requirements for newlyuilt and nZE buildings in Croatia.

requirements for newly built and nZE buildings
Newly built Newly built nZEB Refurbished existing
buildings
Continental| Littoral Continental| Littoral Continental | Littoral
climate climate climate climate climate climate
emmS3 ° C emm>3 ° C emmS3 ° C emm>3 ° C emmS3 ° C emm>3 °
Eprim Eprim Eprim Eprim E)Vr\l/n;}/ m2 E)Vr\lln;q/
KWhim’a | kwWh/n?a | kwh/nPa | kWh/ nia a o
single family 115 70 45 35 135 80
houses
mqltl_apartment 120 90 80 50 180 130
buildings
Office buildings 70 70 35 25 75 75
Ed_ugatlonal 65 60 55 55 90 75
buildings
hotels and 130 80 90 70 145 115
restaurants
Wholesale and 475 300
retail trade serviceg 450 280 170 150
buildings
Hospitals 300 300 250 250 340 330
sports facilities 400 170 210 150 420 215
othgr . non 150 80 i i 180 130
residential
(Source: Technical regulation on rational eeruuse and thermal protection dfuildings (OG
1282015))

Detailed requirementsto application of RES are set separately for all new buildingthout
specification &r nZEB-to allow for more options regarding the micro locatidfewly built building
fulfils the RESriteria if:

120% of energy need is covered by RES

8 For heating, cooling, ventilation and domestic hot water, for mesidential buildings also lighting

® Technical regulation on rational erggruse and thermal protectioof buildings (O@282015)
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{ or share of RES in delivered energy for heating and cooling@ndstic hot wateis at least:

- 25% from solaradiationor,
- 30% from gaseous biomass

-50% from solid biomasw,

- 70% from geothermal energyr,

- 50% fromheat of the environmenbr,

- 50% fromhigh efficiencycogeneratiorplantor,

- 50% is covered through district heating complying with previous requirenwents

- the specific required energy for heati@ ' na [KWh/m?a] is at least 20% lower than the
maximum allowed value of th&echnical regulation on rational erggr use and therml
protection ofbuildings (0@282015)

Building componenthave to satisfy the requiremestpresented irthe following &ble.

Tab.9: The requirements for the heat transfer coefficient in cost optimal level in Croatia.

U [W/m2K]
Continental | Littoral Continental | Littoral
climate climate climate climate
‘oM Cc/ | om0 C /| mei§ C / “mm>0 C /
Building envelope structure CAYOXNS  AYUXMHXK AY|MHX AY
External wall 0,30 0,45 0,50 0,60
Windows, glazed externahvelope 1,60 1,80 2,50 2,80
Glazing 1,10 1,40 1,40 1,40
Roofs 0,25 0,30 0,40 0,50
;ierilings above unheated and outsi 0.25 0.30 0.40 0.50
\;vszlalse:nd ceilings towards unheatg 0.40 0.60 0.90 1,20
floors and walls towards ground 0,40 0,50 0,65 0,80
external doors 2,00 2,40 2,90 2,90
roller shutters boxes 0,60 0,80 0,80 0,80
igirnsgs and walls between differel 0.60 0.80 1,20 1,20
Domes and sun tunnels 2,50 2,50 2,50 2,50
Windshield 3,0 3,0 3,0 3,0
(Source: Technicakgulation on rational engy use and thermal protection dfuildings (OG

1282015))
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Additionally, Technical regulation on rational erggr use and thermal protection dfuildings (OG
1282015) requires obligatory airtightness testing (according to HRN3BRAmethod A, before the
permit for use is issued) of alZEB as well as buildings with specific required energy for heating
Q 'nndlower than 50 kWh/ra for Continental climat€dmm< 3 Yam 25 kwWh/ma for Littoral climate
(Bmm> 3 ¥. The maximum presibed ny value isn50=3,0 h for buildings without the mechanical
ventilation system andss=1,5 h! for buildings with mechanical ventilation system.

2.2 DER definition in the project

A ‘'deep renovation' in accordance with tBeergy Efficiency Directivds a coseffective
renovation which leads to a refurbishment that reduces both the delivered and final energy
consumption ofa building by a significant percentage compared with the-nereovation levels
leading to a very high energy performance. Such deep renovations coulttataoried out in stages.

The European Commission Staff Working Document ($2UD3) 143 final) indicates that the
significant efficiency improvements resulting from deep renovatwe typically of more than 60%
energy savingslhis definition is used in the project implementation.
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3. DEReducationalprogrammes
3.1 Trends in education in DER field

Czech Republic

In the Czech Republiconstruction pojects preparation is mainly provided by small and medium

sized companies which have a limited ability to follow the massive flow of information and
knowledge now available. The ongoing changes bring with them a constant need for retraining.
Therefore, theissueo f the time is a need for skill s, i fe
innovations and the rapid application of research and developmieig more and morecommon

that after finishingprofessionalschool the work requiresrom the graduatesomething sghtly

different, and sometimesven something entirely divergent from what was emphasized during

studies. It is then necessary to retrain, brush up and requalify for all new needs, which constantly

arise on the labour market.

General trends ieducation- increase of the role of authentic learning and information technologies

in the learning processinfluence also DER training programmes. For example, according to the
results of feedback in Trato-nZEB project, the participants stresseck thalue of shortening of
theoretical part in favour of practical learning. Studying on the examples of practical models, real
equipment and practical walls, where participant can implement a practical solution, or visits of
construction sites with buildirggunder construction, is the most valuable. Further important trend is
to motivate a student to study actively, making a trainer rather a coach and consultant than presenter
and controller. In Trahto-nZEB courses the trainees are advised to bring soatenteal problem to

the training to be able jointly with the trainer to find an optimal solution.

Thematically technical equipment of buildings and its development becomes more and more
important, as new technical solutions appear rather quickly in practice

Italy

The ltalian education scenario has a lack of available courses in the field of DER, even though the
topic of energy efficiency is crucial at the moment. The Italian university education program includes
subjects related to energy efficiency in buildingbuh ey don’t go too much into

Among course providers in ltaly there are building component manufacturers and building
companies which often provide courses on DER, but their courses are done with the aim of selling
their products. The two biggesbarse providers in Italy are ZEPHIR and CasaClima.

CasaClima offers a wide range of courses coveringmdisrelated to energy efficiency including a
course on DEREnNergy retrofitting of existing buildings

ZEPHIR has been committed in providingrses for professionals and craftsman for more than 5
years. In Particular ZEPHIR provides courses on DER and nZEB and it also developed a more specific
course on thermal bridges, a crucial topic for refurbishments.
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Bulgaria

Professional high schools, Beges and vocational training centers:

The specific topic of deep energy renovation is currently not covered at all in the national vocational
education and training system in Bulgaria and only partially covered in the higher education
establishments. The is no training programme dedicated to deep energy building renovation for
EQF levels-8 and only one for EQF level 7 (which could also be applicable for EQF level 6 with minor
adaptations). However, there are some signs of change, as the topic ofyegf@ogency in buildings

is slowly but surely entering the national educational standards and plans, particularly under the
influence of Etfinanced projects as BUILD UP Skills Bulgaria, BUILD UP Skills EnerPro-tmd Train
NZEB.

However, in the currentst at e educati onal standards for t he
Technician® nsndl“‘lRui’l deére t anuiapplicaidn ofdRESEsolgtigiss e f f i ¢ i
not mentioned at all There are only a few indications about the importance of theldng

renovation

Deep energy retrofit in the higher education

There is only one known example for specialized
building renovation”, which is currentlig run i
Construction?” in the University of Architectur e,

There are other disciplines which tackle issues related to energy efficiency, but none of them deals
with DER as such.:

Romania

Professional high schools, colleges avatational training centers:

The specific topic of deep energy renovation is currently not covered at all in the national vocational

education and training system in Romania. There is no training programme dedicated to deep energy
building renovation for @F levels 5.

However,accordingtot he new current state educational stan
“l nst al | @mnandaif-condidomimgsybtems , “ 1 nst al | e systeni§-atEQRt r al h
level3and “Designeonsecbhoaitcoas” jn“€echnician in co

“I'nstall er Tec hn-iatEQFRlevel 8he topcwiresetgy efficiency and sigplication

of RES solutions pmrtially addressed in the initial education and training systemhuiitt reaching

/ covering all aspects relevant to the subject. Some curricular documents specific to the initial
education and training system, respectively some vocational training standards describing certain
vocational qualifications that have been taugthrough vocational and technical education
(Insulator, Masonnstoner, Electrotechmial Technician) include learning outcomes expressed in
terms of knowledge, abilities and attitudes regarding energy efficiency and application of RES
solutions. Howeverlearning outcomes do not cover all relevant aspects, requiring them to be
completed.
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However, there are signs of this situation changing, with new educational plans and programmes
which allow the development of the curricular offer in partnership with de®nomic agents. Thus
through the local development curriculum, the programmes can be adapted to the training needs of
the labour market. In the training plan for the above professions can be included a new discipline
within the local development curricutn, dedicated to energy efficiency (including in renovation) and
application of RES solutions.

In the vocational training system are some occupations which has cemges related to DER and
nZEB, see Annex C.

Theduration of the of vocational training for qualification programme is 720 hours, with 480 hours
of practicalwork

For those who hold the basic qualification of an electrician, could be organized specialization
programs with a total duration of 144 hours, of wiiet8 hours of theory and 96 hours of practice,
to acquire knowledge and skills related to numbered skills from 10 to 19.

Deep energy retrofit in the higher education

There are several energy educational programs in existing universities in Romania fooused
efficiency and energy production from renewable sources, however there is no specialized discipline
dedicated to “Ener gy &rodgrame areemmostly NMaster typkeilyegrs)pre nov at i
Postgraduate short courses (up to 100 hours, inahgdindividual/distant learning). Not all programs

are available in detailed description in order to assess the relevance or sufficiency of learning
outcomes for DER requirements.

The most relevant university programs are listed below:

1T Master coutrasien abn e“ Py el opment and Energy Au
University of Architecture and Urban Pl anni ng

T Master course on “Techniques of Energy Audit
Chair within Polytechnic Universiby Bucharest,

f Master course on “Energy Efficiency in Build
Services Engineering within the Technical University of Civil Engineering Bucharest,

f Post wuniversity course on " Eforégheigiplemantaiohy si s t

of nNnZEBs*“ @ Tec h ANapoe l(100Uhmprograenorganizey witbit the®PR02Q
MENS project),

1 Master course on “Energy Upgrading in the B
Transilvania of Brasov,

1T Master ccecwresvabdre “ERergies” (ongoi-Magoca, @ Techn

T Master course “Quality of Environment-and Ene
Bolyai" ClujNapoca,

1 Master course “Engineering of Systemnmty with I
"Ovidius" Constanta,

T Master course “Efficient Use of Energy and
"Dunarea de Jos" Gal ati,
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f Master course “Renewable Energies“(ongoing) ¢
T Master cour se “ Ene rogpgoingC@Jnvi evresrisoint ySyosft ePmst“e st i
T Master course “Engineering and Management of

(ongoing) @ University "Lucian Blaga" Sibiu

T Master course “Modern Systems and (odBgping) pment |
@ University "Valahiall Ar ggvi st e

T Master course “R&Sméwa b l@Eaged)y@ fUagiversity Politehnica
Timi soar a

A Master on Green Buildings has been announced recently, being organised by the Technical
University of CluNapoca (The Civil Engineering Facusltgiting October 2017. No information about
the detailed content and learning outcomes are available at this time.

Greece

There is no mentioning of energy efficiency, RES installations in existing buildings or deep energy

retrofit anywhere in the state edtational standardsThere were some pilots courses, financed by
“I'ntelligent Energy “ programs, bnZERletinhiearel was no
the fact that the national energy efficiency regulation is very new (2010) and farawée aZEB

concept together with the collapse of the building sector , due to the crisis, are the main reasons for

that.

Croatia

The specific topic of deep energy renovati@ER)s currently not covered at all in the national
vocational education and traing system irCroatia.Thereare no training programmededicated to
deep energy building renovation for EQF levetsaa well a£QF leval 6 andr.

On the other hand, there are producers sporadically providing trainings fordulller workers on
their gecific materials and products for energy refurbishment, but this approach is not systematic.

Furthermore,CROSKILLS and CROSK iofedts (which were performed under the BUS initiative

in Croatig contributed in upskilling several hundred btasllarworkers working in the field of energy
efficiency, specifically construction Winr ker s w
CROSKILLS projettstraining centreswvere established witli08 trainersin total that are able to

perform trainings on DER withinor adaptationsn their current CROSKILLS training programme.

From July 2017, the Ministry of C o Prlihance ot i on an
education and certification system ofrestruction workers working on the installation of building
components which affect the energy efficiency of buildingbkich is envisioned to increase the

number of skilled workers working on energy refurbishment and construction ofm8. Similar

ordinances exist for the installers of RES Systesnere there are also several training centres
established which give education on installation of RES systems

Additionally, it is expected that the Ministry of science and education will recognize th&noal
and informal learning and enable workers to gain qualifications also through those types of learning.
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However, in practice on construction sites, there is still no specific focus orcoliae workers and
VET for higiguality ornZEB, for installéion of RES solutions in buildings or for application of new
technologies, components or materials, so additional efforts should be exercised in this direction.

Furthermore, in Croatia, the VET system is quite complicated, the short description of thm syst
describer hereafter. The Ministry of Science and Education (MZO) is fully responsible for managing
the preparation, amendments to and reviewing of the corpus of general education subjects, syllabi
and curricula, with the assistance of the Educatiod &eacher Training Agency.

The vocational part of the syllabus in vocational and trade schools falls under the competence of and
is approved by the Ministry of Economy, but it also has to be confirmed by MZO and is subject to
opinion of the Sectoral Couils. Sectoral Councils are bodies appointed by the minister which
analyse the outcomes of schooling, competences within the qualification framework of the
respective curriculum and present to the Ministry for adoption an overview of their proposals.
Sectagal Councils operate under the Agency for Vocational Education and Training and Adult
Education (ASOO).

Moreover, the Ministry of Economy is responsible for the Croatian Chamber of Trades and Crafts
(HOK), which proposes amendments to the existing anffidgeof the new curricula in the, so called,
trades and crafts programmes under the Uniform Education Model (JMQ@)ever, with the
possible overlapping of competence of either Ministry, béthencies, the exclusion of HOK from
programming, implementatio and issuance opublic documents leads to artificially created
ambiguities.

Thethree-year(VETeducational programmes for professioredated to DERre obsolete, since they
were not changed since 1996 and 1997 and the teaching material used contains very little topics
related to energy efficiency.

Never the lesshe current educational system (threeear VET) programme®ntent the learning
outcomesfor professions which could be related to DER aBEB, as listed in the Annex C

Several gymnasiums in Croatia are providing programmes titled Gymnasium for sustainable
development as a good preparation for pupils who intend to go to Universities toy imdilar
programmes there. This programme offers three different modules,-dtstainability, Energy
sustainability and Sustainable construction. Within these three modules, students are among other
subject attend courses on Renewable energy sourcesglimefurbishment of buildings, Passive and
low-energy buildings. Never the less it has to be enhanced that this is a newdauprogramme
developed in the last 5 years, where students which finished it are not able to perform construction
works, and arentended to attend University.

Additional education at Universitseas well as lifelong education (EQF level 6i& fhe field omZER

and DERof existing buildings up to theZEBlevel is needed to provide the necessary technical
knowledge to public @ministration, designers, technical supervisors, and site managers, not
excluding other experts. At the moment, such education at the Universities is provided sporadically
with only one or two subjects in specific field and is lacking interdisciplinampagpip.
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University of Zagreb has founded and has a thir
undergraduate studies on energy efficiency and
systems, production of energy and renewable energy sources.

Additionally, currently there is a university pr
validation procedure which is focused on sustainability in general, but has some learning outcomes
related to energy efficiencynZEB, building physicand RES.

3.2 Objectives of programmes

Czech Republic

The main objective of the programmes offereddaupskill construction professionals in the field of
energy efficiency and use of RES in buildings, including those by retrofit. Depending on the EQF level
and specialization of participants, the specific objectives are as follows:

1 to explain to the participants how building professionals can contributa wustainable
environment by means of design, construction and operation on the building,
neighbourhood and city scale

1 to present an appropriate distribution of responsibilities and roles in building projects,
ensure integrated design, and optimise sygies between the building and its surroundings
and userdeading to increase of nZEBs implementation;

1 to presentproper desigrof technology andtructuraldetailsof nZEBsS;

1 to presentcorrect implementation of construction detaifer nZEBsto present proper
maintenance and usef nZEBs.

Higher education programmes offered at the universities have the following aims:
126 YEMQ@ Energy management of buildings

The subject of Energy Management of Buildings deals with the concepts of management in general,
energy management, energgconomy energy efficiency, building on energy efficiency documents

of buildings- energy audit, PENB and building certificati®he subject also deals widfficiencyof
investments, return on investent, multicriteria evaluationL.CA (long liveycle assessment), LCC
(longlife cycle cost), legislation on energy efficiency, renewable greerd sustainable development

of buildings.

124BPH Building physics

Students are introduced to basic principles of heat and moisture transfeomstructions and
buildings, to main hygrthermal requirements and to basic principles of building design from the
point of view of thermal protection.

Main topics: Thermal protectio of buildings- Heat transfer, Fourier laws. Thermal resistance,
thermal transmittance. Mean thermal transmittance. Energy performance of buildings. Diffusion and
condensation of water vapor. Minimum internal surface temperature, thermal bridBegdding
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acoustics- Fundamentals of acoustics, Outdoor and indoor sound profi@gaNoise Criteria and
limiting quantities, Noise control engineering, Room acous8csind insulation in buildingdaylght
and insolation of buildingsDaylight factor, Sun path diagrams

125EABI} Energy audit of buildings

Introduction to basic metbds and tools for energy audit of buildings and their practical application.
Lectures are in the theoretical part of the subjdctthe practical part students prepare preliminary
energy audit of a building based on own survey #h @oups. They furthedetermine the energy
demands of buildings.Effective Building Surveys. Energy saving measures in buildings.
Comprehensive assessment of an object (industrial or civilian building) based on a survey of a
particular object using a questionnaire and a visitite building. Analysis of data obtained and design

of austerity measures. In terms of material and organizational background, the course provides a
Center for Diagnosis and Optimization of Energy Systems of Buildings.

D25EAU Energy audit

Getting acquaited with the issue of energy audit of buildings according to the valid legislation as
well as in the broader context of energy use in buildings with the aim of reducing the energy
performance of buildings. Students will prepare a semester work in the @dram energy audit
report on a model example. The theoretical part will be taught by a series of lectures. The course
ends with a test in the form of a discussion on the submitted semester work.

A5M16EUE Economy of Energy Use

Organization and energnpanagement of company, buildings or energy systems. Energy need and
consumption, energy balance. Energy characterization of aggregate, secondary energy sources.
Energy audit and feasibility study, optimization of energy management of energy systemsaRudices
tariffs, economy and financial analysis.

BT054 Energy Assessment of Buildings

Methods of energy assessment of buildings, legislative requiremEntrgy assessment for project
activity and energy audits. Energy audit methodology. Energy assessntieatopferation of heating

and ventilation systems, systems for the preparation and distribution of domestic hot water, lighting
systems, pumps and fans, cooling systems, technological equipment and other energy appliances.
Design of energgaving measuresEconomic calculations of the profitability of the austerity
measures. Software applications for energy and economic calculations. Energy management. Traffic
management and maintenance systems for building equipment.

The aim is to get an overview of energgsessment methods in the Czech Republic and abroad.
Methods of energetic evaluation of TZB systems, ventilation heating and others. The basics of
thermosvision work. Knowledge of energy auditing. Ability to perform energy certification of
buildings. Ecoomic evaluation of austerity measures.
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229-0902¢ Energy Efficiency of Buildings

Deepening knowledge of building thermal engineering, building energy and energy efficiency of
buildings energy assessment of buildings, legislative requirements. Nationiaul@#on Tool.
Software applications for energnd economic calculations. Simulation of the effect of changing the
operating mode on the energy consumption of the object. Increasing eremgyser efficiency.
Design of energgaving measures.

Learning atcomes of thesubject is increase the professional knowledgel skills in the field of
building thermal technology and energjficiency of buildings. Increased energy arsg efficiency

contributes to reducing primary energy consumptidno, reduce CO2rad other greenhouse gas
emissions and thereby prevent dangerous climate change.

2250931¢ Building Energy and Sustainable Construction

The subject is focused on new buildings and reconstructions of old buildings; special attention is paid
to the issue obustainable construction considering the building energy concept.

Designing and designing buildings with special attention to energy according to current Czech and EU
legislation.

Italy

dThermal Bridge Calculation Couise

The course aims to prepare Passivh Designers angZEBtechnicians, improving their technical
skills for the design of Passivhaus buildings. The course main objective is to let Passivhaus designer
to recognize the main typologies of thermal bridges and to calculate them correctly.

oPHPRand designPH courge

The course aims to prepare Passivhaus DesignersiaB&technicians, improving their technical
skills for the design of Passivhaus buildings. Furthermore, the integration of PHPP software and
designPH, aims to let the technicians speg the Passivhaus design process.

G/ SNIAFASR tlFaadA@KlFdza 5SaA3IYySNI O2dzNB Sé

TheCertified Passivhaus Designer couss®cusedn all aspects of Passive House design, the global

leading builéhg energy efficiency standar@he course is addressed to prademals who want to

deep their knowledge on building physics and Passivhaus in general. At the end of the course they
have an opportunity to pass an exam (for additional fee) to become a certified Passivhaus designer.
Upon successful completion of this eeaattendeeswill havea knowledge of:

e The definition of a Passive House

e Basic Principles of Designing a Passive House

* Ventilation and Heating Principles in a PassiyvV
e Fundamentals on ther mal comfort during the sun
e Electrical energy

imtiples of drawing energy balances (PHPP)
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e Basics of economic efficiency calculati on

* Invitations to tender and all ocation
e Construction site management and quality contr
e I nformation and support for occupants

e Refurbishment scomppriemsy Passi ve House

oCertified Passivhaus Tradesperson course

The aim of the course "Certified Passivhaus Tradesperson course " is to aeaglient onsite
workmanship and attention to detaivhich iscritical in achieing the required Passivhaus/ nZEB
standards.

Bulgaria

G¢SOKy2t238 2F O2yadNHOGA2YE

The aim of the course "Building Technologies" is to acquire the basic knowledge of the construction
of the buildings and the engineering facilities in a certain technological sequence, as well as the
different typesof finishing works. Another goal is to develop practical skills and skills for planning the
necessary materials, tools, inventory and tools for the implementation of construction works. They
also acquire skills to take measures to identify and correceasfin the execution of the
construction works.

Q. dAfRAYI Lyadletlrirzyas

The aim of the course "Building Installations" is to acquire the basic knowledge of the types of
installations in buildings and their purpose, to develop the ability to distinghistiypes of building
installations and their specific features, to increase the knowledge and professional skills regarding
the possibilities of using the new technologies to maximize the use of renewable energy sources
(solar, wind, geothermal anttiomass) to achieve maximum economic and energy effects and
protection of the natural environment.

G9YSNHE STFAOASY( o6dAftRAYI NBY20FGA2YE

The courseEnergy efficient building renovatiorns based on the understanding that trainees are
gualified specialistssome of whom may also have some practical experience in design and / or
construction. The basic principles of the Passive House concept are used as the basis for structuring
the design process, resulting in different levels of energy efficiency beingvachi

The basic 6 principles of the Passive House concept are perceived as universal and applicable in all
outdoor climatic conditions. They derive from the essence of the building as a physical object whose
functioning is entirely subordinate to naturahgsical laws. The course also introduces the cost
effectiveness of the concept as well as the potential for using RES in passive buildings and limiting
CQ emissions generated by the use of buildings.
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Romania

The existing programs which are relevant to geenergy renovation (DER) are not specifically
dedicated to DER, but contain some relevant information and skills development content for DER.
The objectives vary in relation to EQF level, scope of the program (qualification of specialisation /
CPD) and #ining supplier (e.g. training centre, university etc.). They range from 1 day nZEB Design
course (totally ineffective for the purpose) to good quality programs, e.g. theyusersity course
developed under MENS project at the Technical UniversityupiNalpoca (which could be improved

in terms of better definition of learning outcomes and increasing coherence of the whole set of
lectures, while DER could be considered separately and more focused) and the courses developed
within the Building Knowledgdub Romania under Tratn-NZEB. Among the existing courses which
could respond best to the DER topic are the courses developed by the Passive House Institute (PHI)
which were recently implemented or are under adaptation within the TtatNZEB project in
Romania. Their content is of high quality and relevance to what should be nZEB effectively
implemented, and contain relevant DER content, while their learning outcomes are very well defined.

G/ SNIAFASR tlaairgsS 1 2dzaS 5SaA3IYySNE O2dzNES

TheCertified Passi&vHouse Designer coursés focusedon all aspects of Passive House design, the

global leading builiehg energy efficiency standard. The content was developed by PHI and the training
suppliers who are using it have to be accredited by PHI. In Romania, tteedswnder translation

in Romanian and will be implemented jointly by NIRD URBENERC and The Romanian Chamber of
Architects starting January 2018.

Learning Outcomeare clearly defined and are publicly availaty@on successful completion of this

couse students will havknowledge of:

e The definition of a Passive House

e Basic Principles of Designing a Passive House

* Ventilation and Heating Principles in a PassiyvV
e Fundamentals on ther mal comfort during the sun
e Electrical energy

Principles of drawing energy balances (PHPP)
- Basics of economic efficiency calculation

e Invitations to tender and all ocation
e Construction site management and quality contr
e I nformation and support for occupants

e Refurbishment scomppriemsy Passi ve House
The certification is provided by PHI following the successful accomplishment of an exam organised
by NIRD URBANNCERC and The Romanian Chamber of Architectscredited examination hosts.

oCertified Passig House Tradespersosn course

The aimof the course " Certified PaseiVHause Tradesperson course " is to acqueecellent onsite
workmanship and attention to detaivhich iscritical in achieing the required Passive House / nZEB
standards.The content was developed by PHI and it is implet®@nn Romania by NIRD URBAN
INCERC (who translated the content in Romanian) since May 2017 as accredited training supplier.
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Learning Outcomeare clearly defined and are publicly available. The certification is provided by PHI
following the successful asmplishment of an exam organised BYRD URBANNCER@s accredited
examination host.

Greece

CEPH Course

The basic 6 principles of the Passive House concept are perceived as universal and applicable in all
outdoor climatic conditions. They derive from thssence of the building as a physical object whose
functioning is entirely subordinate to natural physical laws. The course also introduces the cost
effectiveness of the concept as well as the potential for using RES in passive buildings and limiting
CO2 enissions generated by the use of buildings.

Environmental Building Design (University of Patyas

The course is based on the Passive House concept. Basic principles are presented, the PHPP software
is presented too. The students do some exercises with tHieRPin existing buildings.

SEEDPASS

SEEDpass educational slides on Passive House design feature the chosen case study examples from
Italy, Croatia and Greece. Energy balance calculation assessment of case study buildings, done in
PHPP (Passive House Plagrfackage), is presented as The Five Passive House Principles, whereas
more descriptive details on each respective slide can be found in the Case Study Report. Educational
slides can be used as the training material for Architects and Engineers. Rigégsanf these set of

training materials are available for third parties from the consortium members in their respective
language and from the Passive House Institute in English language.

Croatia

BUILDING CONSTRUCTI@Niversity of Zagreb, Faculty of Cilzihgineering— Undergraduate
studies)

Inform students about the elements of construction in buildings and houses. It not only includes the
presentation and explanation of each element's properties but also the complete context of their
usage as well as thmssible functional problems of the building structure.

BUILDING PHYSIE®iversity of Zagreb, Faculty of Civil Engineeri@gaduate studies)

Acquiring theoretical knowledge about energy efficiency, combined heat, moisture and air transfer
through corstruction material and structure elements. Acquiring practical knowledge about testing
thermal and acoustic properties of materials in laboratory. Acquiring knowledge about calculating
thermal and acoustic properties of structures.

BUILDING STRUCTURHK®SHip Juraj Strossmayer University of Osijek, Faculty of Civil Engineering,
Undergraduate studies)
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Introduction in scientific dicipline building physics. Subject of investigation and goals of building
physics. Basic concepts and physics elements in $mahce. Classification of heat transfering :
conduction, flowingand radiation.Coefficient of thermal conductivity for construction materials.
Classification for heat insulation materialhermal insulation of building elements. Calculation of
coefficient “k” Condensation of water steam on
Thermal bridges. Diffusion of water steam through the construction elements. Glasser method for
calculating diffusion of water steanfcustic insulation of catruction elements. Air suond and
sound of impact. Svimming flooiRoofing-tradicional and engineering construction. Types of roofs
according to shapdrafter and purlin roofs. Empty roofs, types of constructions, detdijfgped roofs
—order of solvilgy, span lengthFlat roofs— classification, detaild?rotection of the ground humidity

— waterproofing. Protection of ground wate6taircases- reinforced concrete, timber and steel
stairs. Shapes, details and graphic demonstration in fidans and sawns. Floors. Classification
according to materials, thermal loos and way of constructidoors and windows. Types according

to way of opening and materials. Details.

STRUCTURAL PHYSI®Sip Juraj Strossmayer University of Osijek, Faculty of CiuileErgg,
Undergraduate studies)

Introduction in scientific discipline building physics. Subject of investigation and goals of building
physics. Basic concepts and physics elements of heat science. Classification of heat transfer :
conduction, flowing andadiation Coefficient of thermal conductivity for construction materials.
Classification for heat insulation materials. Thermal insulation of building elements. Calculation of
coefficient “Kk” with one numbet f&F buwldhngne
for building. Temperature curve. Heat accumulation. Characteristics of humidity air. Condensation of
water steam. Thermal bridges. Diffusion of water steam through the construction elements. Affecting
of sun radiation on construaté elements. Sun protection. Types of use of solar energy in buildings.
Thermal stabilization of exterior constructive elements in the summer period. Temperature changing
and Thermal stress. Acoustics. Physics (objective) characteristics of sound. Nwgtsielogic
(subjective) characteristics of sound. Sound waves in closed space. Sound transmitting from room to
room. Transmitting of sound of impact from room to room. Repairing and reconstruction of buildings
as an improvement of physics building charaistiics.

DESIGN OF BUILDING#®Sversity of Rijeka, Faculty of Civil EngineeriGgaduate studies)

Inform students about the methodology of planning and qualify them for reading and elaborating
the planning documentation. Elements of historical developm&heoretical basis for evaluating an
architectural work. Approach to planning, analysis of a location, programme, orientation, physics of
a building. From a regional plan to an executional project. Technical conditions of building, standards,
regulatiors, fire and conservation protection, safety at work. Function, construction, design for
residential and public buildings. Staircases and elevators, installations, heating, cooling and
ventilation. Modern facades and roof frames. Construction as the b&&ismation- public buildings

for special purposes, halls, big sheds, stadiums, theatres, airports.

On the University of Zagreb, Faculty of Architecture there are several subjects dealing with energy
efficiency, i.e.Energy efficient and sustainable atelgiure, Hightech architecture Architectural
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structures 4VI|, Building physigsBuilding installations | & ,IBuilding shape and thermotechnical
installations The objectives of these courses are not available, in order to be able to analyse more in
depth their content.

3.3 Sources of programmes identified

For example,n the Czech Republicitiv varying degrees of success, the majority of the specialized
agencies develop a lifelong education programadglressing energy efficieneyf buildings The
majority of universities are also dedicated toethrogrammes of lifelong educationbut not focused

on DER or nZEB renovations

Main sources of théraining programmesn each target country are listed in the table below.

Tablel10: Sources of DER training programmes identified within the analysis.

Country | Source of programme Link to website with information about the
programme

Czech Trainto nZEB BKH in the Czech Repul http://www.train -to-nzeb.com/eprojektu.html
Republic

ingREeS training programmes www.ingrees.eu
Centre of Passive House (on| http://www.pasivnidomy.cz/akce/rekonstrukee
information about the structure of thg energetickyefektivnirenovacestavajicichbudow

course) 607/765
PROF / TRAC project http://proftrac.eu/training-materials.html
Italy ZEPHIR / Passivhaus Institut http://www.passivhaus.academy/

Bulgaria | Ministry of Education and Science | http://www.mon.bg/?go=page&pageld=28ubpagel
Professional High School of Architecty d=40

—Pazardzhik
University of  Architecture, Civ| http://eec.uacg.bg/
Engineering and Geodesy / EnEffect
Romania | National Authority for Qualifications | http://www.anc.edu.ro/?page_id=610
The Romanian Agency for Qual
Assurance in Higher Education

Trainto-nZEB in Romania http://www.train -to-nzeb.com/courses.html

CPHD and CPHT courses http://www.train -to-nzeb.com/courses.html

National Centre for VET under th http://tvet.ro/
coordination of Ministry of Education | http://www.colegiulionsocolescu.ro/
Technical College of Architecture a

Public Wo k s R N .
Technical Col | e g
Bucharest

University of Architecture and Urba https://www.uauim.ro/
Planning / Polytechnic University ( http://www.upb.ro/
Bucharest / University Valahia https://www.valahia.ro/
Targoviste / NIRD URBANCERC | http://incd.ro/

Cluster PrenZEB

Greece | HPHI/ Passivhaus Institut http://www.eipak.org
Technical University of Patras, Ci http://www.civil.upatras.gr/el/ProptixiakhEkpaideys
Engineering Faculty h/Mathimata/EEtos/entry/0db702a@01b41f1-

8h83f9f233570796/?PageNo=0
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Architecture

Croatia | University of Zagreb, Faculty of Ci http://www.grad.unizg.hr/predmet/grafiz
Engineering
University of Zagreb, Facultyof | http://www.arhitekt.unizg.hr/zavodi/arh/default.asp

Josip Juraj Strossmayer University
Osijek, Faculty of Civil Engineering

http://www.gfos.unios.hr/preddiplomskieucilisni
studijgradevinarstvo/gradevinskaika-pssgrad

Univasity of Rijeka, Faculty of Ci
Engineering

https://helpdesk.uniri.hr/gradri/kolegiji/222
https://helpdesk.uniri.hr/gradri/kolegiji/112

Ordinance on education and certificatig
system of construction workers workin
on the installation of building
components which affect the energ
efficiency of buildings

https://narodne
novine.nn.hr/clanci/sluzbeni/2017_07_67_1578.ht

Ordinances on Renewable Enern

Sources Installer Certification

http://www.mgipu.hr/default.aspx?id=12841

Republic of CroatiaMinistry of economy,

https://narodne

Republike Hrvatske, Nastavni plano
okvirni progr ami
elektrotehnike,Zagreb, 1997

work and entrepreneurship, Zagre| novine.nn.hr/clanci/sluzbeni/2015_11 123 2340.H
2007.
Gl asni k Mini st ar s| http://www.asoo.hr/default.aspx?id=1347

3.4 Programmes availability and quality

Czech Republic

Thehighereducationprogrammeswith the focuson DERandnZERBetrofit haveto be developedno
comprehensiveorogrammecoveringcompletelythe topic is availablein the CZeducationalsystem
at the moment. Thebasisfor that canbe training programmesdevelopedunder Trainto-nZEBand
ingREe®rojects.Theseprogrammesare availablefor project partners,but not for generalpublic.

Italy

No publicly availableraining materialsvere identified during the analysis.

Bulgaria

The programmes are publicly available. However, the level of detail is not sufficient and training aids
STTAOA

and materials in form of presentations and lectures are not available, except far thg” S NH &
0dzA f RA Yy 3 pNAyvirenieIdeveloped by Eriedt and UACEG.

Romania

The occupational standards are publicly availabtg(//www.anc.edu.ro/?page_id=4f but exist in

updated versions for limited number of occupations/qualifications. The National Qualification
System needs revision including thepirmvement of occupations definition and classification and
development of updated occupational standards, which is a timely and costly process.
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The VET standards were recently updated and are publicly availgthpe/€du.ro/standarde-de-
preg%C4%83tirprofesional%C4%83entru-calific%eC4%83grofesionalede-nivel3-si-4-al-

cadrulu). The inclusion of DER topics and nZEB skills development could be done by means of a local
curriculum development together with the construction industry representatives, hwfiis the
objectives and course duration of fit-nZEB.

The programmes organised in various universities are publicly available. However, the level of detail
is not sufficient and training aids and materials in form of presentations and lectures are not
available

Greece

CEPH : Trainign materials are not publicly available

SEEDPASS : Materi al i s available as a Webinar

Croatia

The programmes are publicly availatite all institutions exceptUniversity of Zagreb, Faculty of
Architecture. However, the level of detail is not sufficient and training aids and materials in form of
presentations and lectures are ngiublicly available, except for the programmealeveloped by
Unizag GF

The VET progrnames (EQF level 2 and 3) are recording decreasing number of students year after
year, while the University programmes (EQF level 6 and 7) are managing to keep the same number
of students.

The CROSKILLS programmes were reviewed by the experts from theaAGS@®® MGiPU which
resulted in accepting the programme by the MGIPU within thedinance on education and
certification system of construction workers working on the installation of building components which
affect the energy efficiency of buildingsddtionally, training materials (books, manuals and practical

examples) were accepted by ASOO and recommended them to be used as a literature in VET schools.

There are 11 training centres throughout the Croatia which ensures the programmes availability for
all the potential workers interested.

3.5 Developers and providers of the DER programmes

Developers andpviders of DER and nZEB renovation training programmes, identified in the target
countries, are listed in Table

Most of thetrainingcoursesn the Czech Republicave been developed by their providefalyss
aimedat mappingthe marketfor providersof trainingandeducationalkcoursesmainlyin the field of
constructionshowsthat, comparedwith other sectors,there are very few educationalagenges
aimedat energyefficiencyin constructionsector,none of them specificallffocusedon renovations
Theprovidersare independentform eachother and competein deliveringeducationalservicesThe
training coursesorganizedoy the PassivaHouseCente (http://www.pasivnidomy.cz) appearto be
the bestexampleasthey are clearlyaimedat trainingin the areaof nZER. Othergoodexamplesare
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the Czech Construction Academy (http://stavebniakademie.cg and Studio Axis
(https://www.studioaxis.ck

Tablell: Developersand providersof DER training programmeis target countries.

Target country Developers oDER training programmegroviders of DER trainings

Czech Republic 1 Passive House Centre

1 ingREeS project partners

1 Trainto-nZB CZ 8ilding Knowledge Hub (in cooperation with
Czech Construction Academy)

Italy 1 ZEPHIR / Passivhaus Institut
Bulgaria 1 Professional high schools of construction and architecture
9 University of Architecture, Civil Engineering and Geod&syEffect
Romania T Technical College of Archite
and Technical € Bukhlaresy/ ©ther Préfessios
High schools/Colleges
I University Valahia of Targoviste / Technical University of-
Napoca / Cluster ProZEB / The Building Knowledge Hub Roma
/ The House of Builders Foundation
Greece 1 CEPH Course Passivhaus
- Institut Dr.Wolfgang Feist (and partners in CEPH and SEEI
projecty
1 Environmental Building Design (University of Patras)
- Hellenic Passividouse Institute
Croatia no specific DER programmes are available

= =

“CROSKILLS progranimeveloped byconsortium of theBuild Up
Skills CROatia: Strengthening energy efficiency SKILLS
certification schemes for building workg¢@ROSKILLS Il projeah
be used foDEReducational programmeproviders are VET schoo
and public colleges

4. Target groupsand gecialismsof DERMZEBprogrammes

Czech Republic

Situation in the construction industig the Czech Republic ressiit shifting the upskilling dallenge

in the building sector to the sphere of lifelong learning (adult education), rather than the
initial/primary and higheducation.That ' s why main target group of
construction professionals withuite high qualification- EQF6-7 and EQF 5T he table below shows

a gap in the number of qualified construction professionals in the Czech Republic by 2020 according
to the required level of education. It is clear from the assessed size of the gap that DER qualification
programsare most needed for EQF54evel, more than for professionals with higher education, and

main target group can be shifted to this segment of educational level in the future.
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Tale 12. Education Needs Balance by Education levels (thousand persons).

Loss over, Difference 2011 2020 target
Level of Education | 2011 2011 2020, | 6 LOSS| N oo 91 2020 gap
2011/2020
Basicg EQF 3 14,0 4,5 9,5 8,6 -0,9
Secondary with
Apprenticeship 284.,4 62,1 223,3 2540 31,7
Certificate¢ EQP%
Secondary with GCS
CEQF 126,0 18,0 108,0 116,2 8,2
University¢ EQF 67 42,0 5,4 36,6 51,7 15,1
Total 466,4 90,0 376,4 430,5 54,1
Source: Analysis of the national status quo
Italy
Main target groups to provide DERlucation are listed below:
9 certified Passivhaus Designers
1 technicians in general
9 craftsmen
1 employees otonstruction ompanies
9 studentsof universities and professional colleges
Bulgaria
9 High schools and colleges (EQF 2)
Students acquiring professional qualification for all specialisms in profes3@@30“ Bui | der ” and
582040 Bu i-ll dsetral | er”, professional direction Constr
9 Higher Education (EQF 7)
Graduates from architecture and technical universities
Romania
1 High schools and colleges (EQB)3
Students acquiring professional qualification for all specialisms in professiBhgi | der ” , “ 1 nst
ventil ated and conditioning inst al(EQFlevet3)ndnd “ I nst
“Desi@alemi cti an in construction”, “Technician in

Techni ci an i(HQF ewelmppiofiessienal direatidn Construction and architecture
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1 Onsite workers (EQF-8)
Certified PassevHause Tradespersons
Technicians in general
Craftsmen in various occupations
Employees in Building Companies

9 Higher Education (EQF®

Graduates from architecture and technical universitissudents in final year in engineering/
architecturespecialism

Greece
CEPHSEEDPASS
1 professionals with tghereducation (EQF 7)
9 graduates from architecture and technical universities
1 graduates from the programminvironmental Building Design (University of Patras)
1 students of the civil engineerinigculties(last year)

Croatia

Accordingo the CROSKILLS programme, for qualified construction workers (EQF&ralidayer,
Plasterer, Carpenter, House painter, Roofer, Drywall installer),-gaatified construction workers
(EQF level 3), nequalified construction workers (EQF level H&)

4.1 Entry qualifications

Czech Republic

Graduation from previous level of EQF programme is required for the entrance into a-tagbker
programme. For commercially offered training courses the required entry qualification is given by
the targetgroup of the course, although never checked by the entrance to the course.

Italy

1 drhermal Bridge Calculation Courséd?articipants are required to have a basic knowledge
of Building Physics

T atltt | yR RS &Pariipants shQuRl HaMe iStérnfediate level of competency
in Microsoft Excel
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Bulgaria

9 High schools and colleges (EQF&¢mentary school

1 Higher Education (EQF 7Bachelor degree from architecture and technical universities.
Preliminary requirements:hie students are expectetb have successfully completed the
following courses: building physics, building materials and building insulation.

Romania

9 High schools and colleges (EQB)2elementary schoolgymnasium

1 Construction companies (EQF53: elementary school gymnasium professional school or
high schooltéchnological ling qualified in various crafts in constructions

9 Higher Education (EQF®: Bachelor degree from architecture and technical universities.
Preliminary requirements:hie students are expected to have sassfully completed the
following courses: building physics, building materials and building insulation.

Greece
CEPHSEEDPASS
9 Higher Education (EQF 7)
9 Graduation from architecture and technical universities
1 Environmental Building Design (University of Bsir
9 Students of the civil engineering faculty (last year)

Croatia

According to the CROSKILLS programme, there are different modules for qualified construction
workers (EQF level 4 Bricklayer, Plasterer, Carpenter, House painter, Roofer, Drymgdller),
semiqualified construction workers (EQF level 3), 1pralified construction workers (EQF level 1
and 2). Construction site experience of at least 6 months, having the knowledge regarding the health
and safety. Thus, their qualifications dat@ne the module they are going to have to finish.

4.2 Expected outcomes

Czech Republic

Main expected outcome of the programmes is improvement of qualification of the graduates,
confirmed by a certificate or a degree obtained. As official primary and hégheation programmes
currently do not focus on DER, this niche is covered by professionattshortrainings with final
certification. Traineeholding the certificate will enjoy a better position on the labour market
Investors may demand antract to be executed by a construction company that employs certified
staff and construction companieswith certified personnelmay enjoy a competitive advantagein
publicprocurement
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Italy
Higher Education (EQF:Additional profesional qualificatiorf specidisation

Construction companies (EQF53: Professional qualificatigrddditional profesional qualificatiord
specialisation/ Technical and practical knowledge

Bulgaria

High schools and colleges (EQFRpfessional qualification
Higher Education (EQR: Master of sciencedegree
Romania

High schools and colleges (EQ#)3Professional qualification

Construction companies (EQF53: Professional qualificatigrddditional profesional qualificatiord
specialisation

Higher Education (EQF Wtaster ofsciencespostuniversity course
Greece

CEPH Professional qualificatiolEQF %)

Environmental Building Desigmpostuniversity

SEEDPASS : General Information , Basics (EQF 3)

Croatia

From CROSKILLS programme, the outcome is certificate issued bMGH&U (Ministry of
construction and physical planning)

4.3 Benefits for programme graduates

Czech Republic

Thefollowing table showsthe individualtarget groupsand key playerswho will gainthe necessary
knowledgeand skillsby participatingin training courses.The coursesprovide participantswith the
expertiseto properlyimplementnZEBrojects.Participantangetinformationbeyondthec our s e s’
frameworkor assistancen solvingspecificproblemsfrom the consultationactivities.
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Tabe 13: Futurebenefitsfor the groupsof graduatesof DERprogrammes

Targetgroup EQHevel Benefitsfor target groups
Workers in  the | 3-5 Transferringnewly gainedknowledgeinto practice,more precise
construction work andapplyingbestpracticesandinformation aboutnZEB.
industry
Highly qualified | 6-7 Developing technical knowledge (standards, procedures,
professionals technology)and information about nZEB knowledgetransfer
(architects, from other regions — innovative educational programmes,
designers and practically oriented education, current information obtained
engineers) through socialmedia,studytours and excursions.

3-7 Understandingthe issuesand orientation in the legislative
The wider public context, information about nZEB. The dissemination and
(media, public development of best practices and information on nZEB-
administration, innovative educational programmes, manuals and other
businessnanagers) educational materials, practically oriented educaion, current

information obtainedthrough socialmedia.

(SourceSEVEN

Italy

Higher Education (EQ&7): Specialization in energy efficiency in both new buildings and existing
buildings. Professional opportunities.

Bulgaria

High schools and colleges (EQFRecognition of the acquired qualification and opportunities in the
construction sector. Opportunities to develop their qualification to higher levels with recognition of
the achieved learning targets.

Higher Education (EQF:Bpecialization in eneygefficiency in existing buildings and professional
opportunities in programmes and projects for renovation of the existing building stock.
Romania

High schools and colleges (EQRB)3Recognition of the acquired qualification and opportunities in
the congruction sector. Opportunities to develop their qualification to higher levels with recognition
of the achieved learning targets.

Higher Education (EQF Bpecialization in energy efficiency in existing buildings and professional
opportunities in programimes and projects for renovation of the existing building stock.

Greece

Opportunities to Specialization in energy efficiency in existing buildings and professional
opportunities in programmes and projects for renovation of the existing building stock.
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Croatia

Recognition of the acquireskills and knowledgand opportunities in the construction sect¢EQF
2-7) . Opportunities to develop their qualification to higher levels with recognition of the achieved
learning target{EQF Z).

Specialization inreergy efficiency imew andexisting buildings and professional opportunities in
programmes and projects for renovation of the existing building s(BEX- 7)

4.4. Ways of checking trainees knowledge and skills

Czech Republic

The main way to check thecquired knowledge and skills is an examination of the graduates. The
examination of performed in most programmes in the form of t@st written form or electronically.
Italy

Class exercisefinal test and examination prest

Bulgaria
9 High schools anccolleges (EQF 2}heoretical and practical examination according to
approved programmes
9 Higher Education (EQF ®purse project, theoretical examination (test)

Romania
1 High schools and colleges (E@H): theoretical and practical examination accorditay
approved programmes
9 Higher Education (EQF Tpurse project, theoretical examination (test)
Greece
9 International PH Examination on CEPH
1 Examination on Faculty of Enrgineering
Croatia

According to the CROSKILLS prograntine@yetical and practical examation
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5. Content of programmesccording to EQF level

5.1. Structure

Czech Republic

Because of the gaps in official educational programmes for professional education of/HORS,
the programs focused on energy efficient renovations are developedadiestruction professionals
with at least EQF 5 qualification to fill in the gap during training of adults.

Most of programmes are structured into two parts: theoretical and practiEalample of the
structure of a tweday course for construction professionals focused on DER is given below.

Course- Retrofit: Energy efficient renovation of existing buildingEQF 57)
1stday:

1 Design principles and possibilities of renovation of farhduses
1 Design principles and possibilities of renovation of apartment houses and panel houses
1 Ventilation system by renovationegulation of heating systems
1 Typical problems of renovated buildings
1 Project samples
2" day:
1 Design principles of renovaticof nonresidential buildings
1 Historic buildings and their specifics
1 Design of ventilation and heating systems including regulation and distribution
1 Use of renewable heat sources (solar energy, cogeneration, etc.)
1 Workshop- Renovation of an existing bding (real example)

Economic assessment of proposed energy saving measures

Italy

Trainingprogrammesoffered to construction professionshave the following structure.
dThermal Bridge Calculation Cours¢EQF .

Regulation Background

Thermal bridge definition

Thermal bridge calculation with isotherm analysis

Calculation methodology

Mold and condensation analysis according to UNI EN ISO 13788
Examples and recap exercises"

Thermal bridge Windows

=A =4 =4 4 -4 4 A
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9 Thermal bridge Ground
1 Special solibns
i1 Exercise

Gtltt YR RSZEQBYtI|I O2dzNESE

Focus on Passivhaus Standard principles & Passivhaus criteria
Energy balance components heating
PHPP basics

Verification Sheet

Climate Data sheet

Opaque surfaces

Thermal bridges calculation

Ground sheet

Transparent components

Ventilation and Domestic Hot water
Summer in the Passivhaus
Conclusion and final overview

New in PHPP9

Overall efficiency

The new PH classes

Examples and exercise

Building a simple model

=4 =4 =4 4 -4 -4 4 - —f —a -f a8 o e

G/ SNIAFASR tlFaaA@EQFPEzAa 5SAAIYSNI O2dzNB Sé

Introduction and basic principles on Passivhaus
Ventilation system

Heating/Cooling system s

Thermal bridges + Windows

PHPP Software (PassivHaus Planning Packet)
PHPP Laboratory

Building Envelope + Practice

Solar Analysis + Project Exercise

Insights

Repetitorium + economics + PHPP systems
CEPH examination exam

=4 =4 =4 =4 -4 4 -4 -8 -4 - 8

G/ SNIATASR tlFaaidKI(EREFE NI RSALISNE2Y O2 dzNE S¢

1 Introduction and basic principles on Passivhaus
1 Worksite (theory and examples)
1 Thermal envelope
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1 Building systems
1 Worksite in practie

CPH®Examination exam

Bulgaria

High schools and colleges (EQF 2):
Part of more generic training programntgtructured in sections and topics, as described above

G¢SOKy2t238 2F [/ 2yaidNHzOGA2y¢E
SECTION X. Low energy and "passive" buildings. Renovatibuildings and facilities.

1 General characteristic of lo@nergy and passive buildings. Criteria and principles of the
passive building.
1 Renovation of existing buildings with elements for low energy construction

G.dAtRAY3I Lyadlttriazyaté
SECTION lll. Energtandard of a building. Heating, ventilation and air conditioning systems.

1 Energy standard of a building/icroclimate in the premises of buildings. Heat comfort.
Humidity. Velocityf the air.

1 Heating installation Types of heating systems and circuidements of the heating
installation. Types of heat carriers.

9 Ventilation installationsClassification. Ventilation installation schemes

9 Air conditioning installationBasic Elements. Operations in air conditioning units: filtration,
heating, cooling,lfishing and humidification of the air. Air conditioning schemes.

SECTION 1V. Renewable energy sources in building installations. Automation of Building
Installations BMS).

1 Renewable energy sources.

Solar energy for domestic hot water heating through salalectors. Photovoltaic systems for
electricity generation. Geothermal energy utilized by using heat pumps. Wind energy from wind
turbines. Biomass.

1 Recuperation system in "passive buildings".

The Passive House Standard. Controlled mechanical ventilgEl@ments of the recuperation
system. Heat pump.

1 Automation of building installations (BMS).

BMS Architect ur e. -saftwareesblutidnd/ aith ahg graphicalt ehivironment for

di splaying the state of t he ncaonrat gi@atjraimsngbéet e ms . [
controllers and controllers with special applic
provision and controllers. Sensors for measuring temperature, pressure, humidity, motion and
presence, etc.
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Higher Education (EQF 7):

The couse is divided into three large sectionghe first examines the European policy on the
renovation of existing buildings and the importance apglicationof the neaty zero energy building
standardin the formulation of national renovation strategg. Particular attention is paid to the
particularities of the design and construction of the building envelope and of the building systems in
the renovation of existing buildings, as well as the provision of high quality design and construction
performane. The second part of the curriculum presents the normative framework, the objectives,
the content and the practical implementation of the energy audits of existing buildings. The third
section is devoted to the cogffectiveness of renovating existingililings and successful practices.
Particular attention is paid to the stepy-step renovation, ventilation and its combination with
heating systems and the possibilities of heat recovery from the exhaust air usingffigigncy
ventilation equipment. Cdaralized and decetnalized solutions are being considerethe basics of

the economic efficiency of the renovation of existing buildingsdiseussd.

Romania

High schools and colleges (EQB):

Part of more generic training programmngtructured irsections and topics, according to professional
gualifications defined.

Higher Education (EQF 7):
Various, according to the curriculum defined for each program in existing universities.
G/ SNI A FaHBe S 3 Y EBNEQF-B):

Introduction andbasic principles on Passitouse
Ventilation system

Heating/Cooling systems

Thermal bridges + Windows

PHPP Software (PassiMousePlanning Pacge
PHPP Laboratory

Building Envelope + Practice

Solar Analysis + Project Exercise

Insights

Retrofitting+ economics + PHPP systems
CPHD/CPH@xamination exam

= =4 =4 4 -4 -4 A - -8 -8 -4

G/ S NIPas3ive Bavisé NI RS a LlcISuidd 2 v ¢

Introduction and basic principles on Passilouse
Worksite (theory and examples)

Thermal envelope

Building systems

=A =4 =4 =

49



* * %
* *
* * I
* * Innovative fraining schemes

* p K for refrofifting fo nZEB-levels

This projecthas received fundinffom the European Union's
Horizon 2020esearch and innovation programme

1 Worksite in practice
1 CPHT examinatiogxam

Greece

Environmental Building Design (University of PatrdEQF €7)

9 Introduction.

1 European EPBD directive and national legislation nEiuilding.

1 Regulation of Energy Performance Building and International Standards (ASHRAE, Passive
Housegtc.) / Introduction to Thermodynamics. Heat, Thermal Balance.

1 Energy Planning. Climate Parameters / Thermal comfo@alculations, Specifications,
Standards, Regulations.

9 Conventional, Bioclimatic Design and Implementation Methodology.

9 Building Fabric. fermal insulation. Elimination of thermal bridges. Air tightness,
implementation of ISO 13829.

1 Frames, Glass, Specification (ISO EN 673, ISO EN 410, ISO EN d0dpfacement.

1 Heating and Cooling. Overheating during the Summer.

1 Ventilation and indoor ia quality, Mechanical ventilation with energy recovery.

1 Energy balance. Software Calculations and Simulation. The use ofiZEBuitdings.

9 The cost of construction.

1 Energy Retrofits in existing buildings: Regulations and Practices.

1 Technical specifit@ns for buildings energy efficiency measurements, Thermography, Air

Tightness Test. Building certification. Application examples.
CEPH PROGRAHEQF 7)
Understanding of the climatendependent Passive House definition and its derivation:

"A Passive House a building, for which thermal comfort (ISO 7730) can be achieved solely by post
heating or postcooling of the fresh air mass, which is required to achieve sufficient indoor air quality
conditions—without the need for additional recirculation of air".

* Understanding of the requirements for hygienic
extract air demand, minimum air change rate.

e Understanding of the relationship between rela
R armndiples of the methodology for evaluation of thermal comfort based on ISO 7730.

e Understanding of the certification criteria f
House components (EnerPHit).

e Knowl edge of t hmthééeyificapoa wakshedt ef the PHPR) henting load,
cooling load, annual heating demand, annual cooling and dehumidification demand, n50 value,
primary energy (noienewable and renewable PER), final energy, energy services, frequency of
overheating.
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. Definition and infl

certification.

e Basic understanding
the context of a changing energy supply system

SEEDPASEQF &)

Basic Principles ¢fassive Housstandardare trained within the course.

uence
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assessi

The 5 Principles of Passive House standard illustrated by Examples from Croatia, Italy and Greece.

=4 =4 =4 =4 -4 4 - —f a8 o o oa s o e

Croatia

The EPBD

The PH principles

Passive House Criteria

Life cyclecost

Renewables

Passive House in the Med
Climate and Location
Treated Floor area

Thermal boundary

Building Components-Malues
Thermal bridges

Windows— certified components
Ventilation zones

Cooling load

Overheating

Night ventilation

Heating support

According to the CROSKILLS programme which was adopted by the MGiPU withiditlaece on
education and certification system of construction workers working on the installation of building
components which affect the energy efficiency of buildthgsworkers are intended to go through

the general topics like the importance of energy efficiency in buildings, fire protection waste
management, quality control, airtightness testing. Afterwards, every of the 6 professions are
intended to learn about thetraditional, modern and contemporary materials, systems and
technologies used in their respective fields. The teaching materials are concentrated to achieve the
best possible thermal envelope taking into account the issues of thermal bridges on newigtimdjex
buildings, the necessity of internal insulation of existing buildings, etc. The workers are also
introduced to the concept of the crossafting.

The training materials are developed in a way which enables workers to see what is the correct way
of installation of the most commonly used materials and systems in Croatia, what are the common

ar e
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mistakes, and also what are the consequences of poor installation of the respective systems and what
are the options available for quality control of their work..

After they go through theoretical part and discuss their positive and/or negative experiences, the
workers are obliged to undertake the practical part of the training where they get to work with
materials and systems crucial for achieving the airtightnesijce thermal bridges, etc.

5.2. Duration

Duration of the programmes related to energy efficient renovations of buildings differs a lot between
countries and levels of education. It need to be harmonized in newly developed standards according
to the leve of EQF. Duration of the courses/educational programmes, identified within the analysis
is listed below for each target country.

Czech Republic

The analysis of 196 commercially offered courses in the Czech Republic showed thatrage
duration of sub courses is 4 days, respectively 29,5 training hours on average. Most of the courses
offered (124 from 196) are orgay courses. One day of training contains on average 6,7 training
hours.

Italy

1 dThermal Bridge Calculation CousgEQF 7)16 hours
Gt 1k yR RSaA3Iyt | ZXABodablBSeé 69vC TOY

T
T G/ SNIAFASR tlaaAiAgdKlId@8hdaSaAray SN O2dzNESe o69vC
T a/ SNIAFASR tl aairgdKi3dtourss N RSALISNER2Y O2dz2NESE¢ Y

Bulgaria

9 High schools and colleges (EQF 2):

G¢SOKy2t238 2F /[ 2yaiNHOGA2Y ¢ w blildings. IRenovationdof [ 2 &

buildings and facilitieg 6 academic hours (out of 43)

G.dAtRAY3 LyalGlttlaA2yaeyYy {9/ ¢Lhb LLL® 9ySNH®

conditioning systems & SECTION IV. Renewable energy sources in ingilgilagions. Automation
of Building Installations (BMS): 8 academic hours (out of 14)

1 Higher Education (EQF 7):

60 academic hours (45 hours lectures and 15 hours exercises)
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Romania

9 High schools and colleg€EQF 31):

Education Grade Hours allocated by Local Development Curriculum
IX grade 150 ore (30 h/week x 5 weeks)

Professional School X grade 270 ore (30 h/ week x 9 weeks)
Xl grade 300 ore (30 h/ week x 10 weeks)
IXgrade 90 ore (30 h/ week x 3 weeks)

) ) Xgrade 90 ore (30 h/ week x 3 weeks)

Professional High School
Xlgrade 66 ore (2 h/ week x 33 weeks)
XII grade 62 ore (2 ore/saptamanax x 31 saptamani)
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Greece

1 CEPH: 80 hours

1 SEEDPASS : 5 hours

1 Environmental Building Design : 39 academic hours ( 30 tleewsy and 19 hours exercises)
Croatia
According to the CROSKILLS programme

1 EQF level 420 hours (8 theory + 12 practice)

1 EQF level 325 hours (12 theory + 13 practice)
1 EQF level 1 and-Z0 hours (15 theory + 15 practice)

Lifelong learning 8 hours duag the validity of the certificat€s years)
5.3. Resources and equipment required to deliver the programmes

Czech Republic

Main resource for the teaching deliveranceislassroom wherparticipants and trainewill mainly
discuss theoretical knowledgn the fom of lectures and presentation€ther important part isthe
training rooms, where the training focused on practical skills and illustrative examplesdels
takes place Part of the practical training can also lsesation of practical modelsby course
participants.

Thetrainingroom of Trainto-nZEBBKHis equippedwith illustrativeteachingmodels.

53



\ Fit-to-NZEB

*
* 4k

This projechas received fundinffom the European Union's
Horizon 2020esearch and innovation programme

Figure4. Demonstration models.

Thefollowing equipmentfor practicaldemonstrationds installedin the BKH:

4 demonstrationmodelsof nZEBouildingconstruction
Ventilationunit with heatrecovery
Measuringinstrumentsfor blower door test

2 infraredcameras

CQ concentrationmeter

8 information panelswith descriptionof BKHequipment

=A =4 =4 =4 -4 =9
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Besidesthese, project training materials professionaltextbooks and publications power point
presentationsaregivenat the disposabf the trainersto delivertrainingcoursesaswell asto trainees

for efficient seltstudy.

Italy
dThermal Bridge Calculation CouksgEQF Y.

Thetraininghasto be conducted using the necessary didactic materand visual aids.
Each participant shouldave a thermal bridges calculatignftwareinstalled

Gttt YR RSZEQBYtI O2dzNESE

Thetraininghasto be conducted using the necery didactic mateals and visual aids.

A demo version of th®HPP 9 softwaneill be provided to each participant

G/ SNIAFASR tFaaA@EHQFPEzA 5S&AA3IYSNI O2dzNB S
Thetraininghasto be conducted using the necessary didactic materand visual aids.

A demo version of th@HPP 9 softwareill be provided to each participant
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G/ SNIAFASR tlaaA@dKtdza ¢NIXRSALISNE2Y O2dzNES¢E
Thetraininghasto be conducted using the necessary didactic materand visual aids.

Participant will experience the work site Whbuilding a real house (2m X 2m), they will be provided
with all the materials needed.
Bulgaria

High schools and colleges (EQF 2):
G¢SOKy2t238 2F /2yaiNHzOGA2YyE

“The applied nature of the subject requires the training to be conducted using the necditaatic
materials and visual aids, references and other scientific literature. It is necessary to use multimedia
and internet as well as to make visits to suitable construction sites and proddatidities”

Q. dAtRAYI Lyadlrttlridrzyas

“The applied natuwe of the subject requires the training to be conducted using the necessary didactic
materials and visual aids, references and other scientific literature. It is necessary to use multimedia
and internet ”

Higher Education (EQF 7):
Not specified.

In practie: Odactic materials and visual aids, references ather scientific literaturemultimedia
and internet Demonstration equipment available in the Building Knowledge-Haiblgaria.
Romania

Practical training facilities within BKRD in Bucharest arrasov, developed under Traio-nZEB

project.

In universities the practical / demonstration facilities are various and were developed in previous
research or didactical infrastructure programs.
Greece

Didactic materials and visual aids, references and other scientific literature, multimedia and internet.
Demonstration equipment available in théPHI headquarters , which is a certified Passive House
(EnerPHit)

Croatia

The applied nature of the subjectqeires the training to be conducted using the necessary didactic
materials and visual aid# is necessary to use multimedia and interraet well as demonstration
equipment available in the CROSKILLS training centres.
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5.4. Training methods of DER program mes

Main training methods in each target country are described below.

Czech Republic

In many programmes (Tratn-nZEB, Center of Passive House) training is divided into theoretical and
practical parts. Hearning or other online training format becomes moand more necessary and
attractive way to deliver the programme. Workshop or execution of practical tasks is an efficient
training method. Demonstration of real practical solutions is a basic method in efficient training
programmes. Most important partsf practical solutions and case studies include:

1 the execution of building foundation structural elements to feature proper thermal
insulation of the lowest heated floor (basement insulation or insulation of the ceiling above
the basement, and the like).

1 wall construction execution and a suitable windows and doors placement and installation,
which is derived from the wall construction design

1 roof constructions, which top the envelope of the house and are hardest hit by vagaries of
the weather, precipitatn, high summer temperatures, passages of chimneys, ventilation
shafts, as well as the penetration of solar collectugsng, TV aerials wiring, etc.

1 the accuracy of a large number of completely new details, joints with all levels of vertical and
horizontal structures , execution of all penetrations through the building envelope
(particularly of HYAC ) or joining aperture linings.

1 Plumbing works, gas and water distribution piping or heating ducts and significantly
expanding mechanical ventilation and heat recovery installatidlectrical wiringand
lighting distribution®

Italy

dThermal Bridge Calculation Cours¢EQF Y-

classr@m training demonstrations, exercises: attendees will learn by doing. They will be asked to
carry out several thermal bridge calculations.

atltt FyYR RSZIEQHYtI| O2dz2NBSE

classroom trainingdemonstrations, exercises: attendees will carry out atre®HPP calculation of
a real project. They will be provided with all the documentation needed.

G/ SNIAFASR tFaaA@EHQFPEzA 5S&AA3IYSNI O2dzNB Sé

10 BUILD UP Skills Czech Republic. National Roadmap of continuous Professional Education in the Czech
construction sector Aimed at Nearly Zero Energy Buildings. November 2013.
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classroom trainingdemonstrations, exerciseattendees will carry out an entire PHPP calculation of
a real project. They will be provided with all the documentation needed.

G/ SNIAFASR tlFaaArgdKldza ¢NI RSALISNBR2Y O2dzNESE

classroom trainingdemonstrations, practical exercises: attendees &xberience the construction
phase, they will build the moelp of a house.

Bulgaria

High schools and colleges (EQF dgssroom trainingdemonstrations, practical exercises (in an
additional discipline)

Higher Education (EQF:€Jassroom trainingdemorstrations, study visits, practical exercises (in the
Building Knowledge Hub)

Romania

High schools and colleges (EBR): classroom training, demonstrations, practical exercises (in an
additional disciplinavithin the local development curriculum

Higher Eucation (EQFB-7): classroom training, demonstrations, study visits, practical exercises (in
the Building Knowledge Hub)

With the exception of the dedicated Passive House Tradespersons and Designers/Consultants, the
existing programs include only parts péssive house principles and technologies. Usually a mix
bet ween Passive House, Green Building, Acti ve
energy buildings etc. is included in the existing training programs.trE@ng is divided into
theoretical and pradtal parts, although the training delivered is generally theoretfizeded, with

little opportunity for handson experienceElearning or other online training format becomes more

and more necessary and attractive way to deliver thegpamme. Workshop or execution of practical

tasks is an efficient training methpthut the lack of welteveloped facility is usually replaced by
isolated visits to various producers of construction materials or technology / systems

Greece

Main trainingmethods applied arelassroom training, demonstrations, practical exergiseshinar
etc.

During the | ast couple of years all/l cour ses
renovated, certified passive house building. Attendees can exawarious materials and systems,

use them, and find a lot of information on sight. They also can follow the online measuring system of
the building. In the office there are some small magds demonstrating external insulation and full
functioning ventilaion system.

During courses attendees use the Passive House Planning Package (PHPP) for calculating the energy

balance of the building. Many exercises are done with PHPP. They also use software for thermal
bridge calculation, for ventilatiop a r a m edcwdation etc.
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Duringthe murses attendees follow a complete blower door test.

Croatia

According to the CROSKILLS progranutassroomand/or field training, demonstrations, practical
exercise®f real solutionsised in nZEB construction such as:

« wall corstruction execution and a suitable windows and doors placement and
installation,

» roof constructions, passages of chimneys, ventilation shafts, as well as the
penetration of solar collectors piping, TV aerials wiring, etc.

« all demonstrations included thairtightness of building envelope and thermal
bridges minimisation strategies

e new technologies systems, construction methods, details

« methods for testing airtightness and thermal bridges.

5.5. Trainers/lecturers requirements

Czech Republic

Experience and knowledge tfe stateof-the art and innovative technologies and techniques in
construction industry areconsideredas the most importantriteria in evaluation ofthe trainer
competence. Furthermore an academic title Ph.D. or equivaleptaferable,as well asabout 10
years of experience in teaching.

Italy

The vocational training faall the courses above mentionesl carried out by persons withhD and
Master's degreen majorsin professional field Building Physics, Civil Engineerigghitecture”. All
the teachers have also to be Certified Passivhaus Trainers.

Bulgaria

High schools and colleges (EQFT2)e vocational training for the profession "Constrant is carried
out by persons withMaster's degree orBachelor's degree in n@js in professional field
"Architecture, Civil Engineering and Geodesy"Technical Scienceslrea of higher education as
described by the Classificatiof Higher Educatioareasand professional fields, adopted by Decree
of the Council of Ministers N&25 of 2002 (S&4 of 2002), and corresponding to the subjects
(modules) of the compulsomrofessional training.

Higher Education (EQF :7Habilitated person (PhD or highem majorsin professional field
"Architecture, Civil Engineering and Geodesy"Technical Sciencesirea of higher education as
described by the Classificatiof Higher Educatioareasand professional fields, adopted by Decree
of the Council of Ministers No 125 of 2002 (6&of 2002)
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Romania

In order to participate as trainer aeacher, a person should prove relevant technical and pedagogical
competences. The technical competences could be documented by previous certificates and
diplomas, as well as from work expertise and background detailed in a CV. The pedagogical
competencescould be proven by a document to certify fulfilment of speqifetiagogical training
requirements for traiers.

Specific pedagogical training requirements for trainers (According to Romanian legislation)

a. Certificate of professional training for the ARIER profession, issued by a certified training
supplier(obtained for the 242401 position/occupation in the Nomenclature of Occupations
in Romania in an authorized training program according to the Ordinance no 129/2000 on
adult training)

b. Professionacompetencies or graduation certificate obtained in a UE member state. The
recognition and equivalence of certificates will be made by the competent authority
(respecting the legal procedures)

c. MASTER diploma in adult education or train the trainesyésl by a higher education
institution,

d. DOCTOR diploma in education science, with a doctoral thesis in adult education field

e. An attestation to prove that he/she is working in a teaching position at vocatitawhinical
or high school level,

f. An atestation to prove that he/she is working in a teaching position in a higher education
institution,

g. An attestation to prove that he/she is workingarteaching position in research,

High hools and colleges (EQF43 The vocational training for theprofessiors from the
constructon, installations and public works fieisl carried out by persons witklaster's degree or
Bachelor's degree iprofessional fieldarea of higher education (e.g. engineering, architecture).

In order to participate asrainer within the Trainto-nZEB programsrganised in the BKRO, a
person shoulccomply with one of the above requirements follow the TTT pedagogical module
organized within the project

In order to participate agrainer in the PH Tradespersons or Designéshsultants coursesa
person should have followed a Traime-trainer Course provided by PHI.

Greece

Vocational training is carried out by persons with Master's degree or Bachelor's degree in majors in
professional field "Architecture, Civil Engineeringd &eodesy” in "Technical Sciences" arahk
Trainers have followed a Traihe-trainer Course provided by PHI
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Croatia

According to the CROSKILLS programme:
Theoretical training:

1T Experts with Bachelor’s or Master’'s degree i
three-year experience in the specific field of training.

9 Finish the training of trainers according to the CROSKILLS programme

1 Demonstrate the knowledge and lecing skills during the training of workers

Practical training:

1 Experts with the finished EQF level 4 in the specific field of training and also 6 year experience
on the construction site in the specific field of training.

T Experts with B aiwilheadineering ©r adthitecture with iatnleast 3 year
experience on the construction site in the specific field of training

9 Finish the training of trainers according to the CROSKILLS programme

1 Demonstrate the knowledge and lecturing skills during thentrey of workers

Training centre should also be able to ensure adequate training facilities for both theoretical and
practical training, as well as the administrative person.

5.6. Learning outcomes

Czech Republic

Main learning outcomes in nZEB implemenrdaticourse include the following skills: traingleould
be able to describe principteof nZEB includings material and technical solutions, explain the
principles of sustainable development and the importance of ensaging;traineeshould be aware
of the importance othe quality of nZEBRlesignand implementationas well as ofhe impacson its
functionality and durabilityhe/sheshould have an overview of the legislative requirementaZEB
and international instruments fassessing quality of buildingsainee should bable to explain the
differences betweerenergy auditEPB certificat@and assessmentgdo understand the principles of
technology used in nZEB and possibilif@susing enewable energy sources in nZpBperly and
efficiently to resolve the desigmf constructiondetails fa new buildings and renovationg;ainee
should be able taescribe the life cycle of the building abd aware othe progress of the costs over
the cycle.

Highly detailed descriptioof learning outcomes of all available training programmes in the partner
countries will be delivered in the Catalogue of learning outcomes.

Italy
dThermal Bridge Calculation Cours¢EQF .

Module 1 Introduction to thermal bridges and calculation mdtiiogy

Module 2 Examples
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atltt YR RSZEQBYtI O2dzNESE

Module 1 PHPP9 software

Module 2 PHPP9 software
Module 3 DesignPH tool

G/ SNIAFTASR tF3aA@HQFEZ 5S&AIYSNI O2 dzNE S ¢

Module 1 Passivhaus principles and building systems
Module 2 Thermal envelope and PHPP

Module 3 Case study project, work site and economics
Module 4 Repetitorium and insights

Module 5 Test

 SNIAFTASR tl daA0Kl:dzZaA ¢ NI} RSAaLISNE2Y O2dzNBSE

Module 1 Passivhaus principles and building work site

Module 2 Thermal envelope

Module 3 Building systems

Module 4 Practical realization of a building model
Bulgaria

High schools and colleges (EQF 2):

G¢SOKy2f238 2F [/ 2yaldNHzOGA2Y ¢

At the end of the training students should have the followkmgwledge, skills andompetences:
Knowledge about:

basic concepts and principles in the technology of construction production;

the field of application of the main construction machines;

materials and tools for implementing the construction works;

the technological sequencef @xecution of different types of construction and
assembly works.

=A =4 =4 =

Skills:

1 work with educational, technical and reference literature;

1 identify the necessary materials and tools for the implementation of the construction
and assembly works;

1 observe the techological sequence in the implementation of the construction and
assemblyworks;

9 observe the work safety rules of the construction site.

Competencies:

I communication;
9 labour discipline;
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responsibility;

working alone and in a team;

logical and creative thinkg;

9 pursuing professional development and career development.

Q. dAtRAYI Lyadlrttlrdrzyas

= =4 =4

At the end of the training students should have the following knowledge, skills and competences:
Knowledge about:

1 types of installations and their use in buildings;

9 the potential of new technologies to maximize the use of renewable energy sources
in building installations;

1 the ways to achieve maximum economic and energy efficiency and preservation of
the natural environment in the construction and operation of differdniilding

installations;
Skills:
1 to distinguish the specific features of building installations;
1 to make the right choice of electrical appliances and electronic devices;
Competences:

I communication;

labour discipline;

responsibility;

working alone and in team;

has logical and creative thinking;

9 pursuing professional development and career development.

= =4 =4 =

Higher Education (EQF 7):

Acquired knowledge: general and specific knowledge on:

(a) building renovation process

(b) integrated design process of buildingnogation

(c) specific details and their implementation during building renovation
(d) policies, norms, regulation and practices in building renovation
Acquired skills: general and specific skills on:

(a) organization of building renovation design process

(b) implementation of specific tasks during renovation such as: thermal bridges insulation, air
tightness, fixing of thermal insulation, windows assembling, etc.

Description of the topics (to serve as guidance for the expected outcasreshAppendiB:
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Romania
Main learning outcomes in nZEB implementation course should include at least the following points:

91 Description oprinciples ofnZEB includings material and technical solutions,

1 Explangion of the principles of sustainable development and the intpoce of energy
saving;

1 awarenes®f the importance othe quality of nZERlesignand implementationas well as of
the impacson its functionality and durability;

1 overview of the legislative requirements nZEB and international instruments fagsessing
quality of buildings;

1 explanation othe differences betweernergy auditEPB certificatandassessments

1 understandngthe principles of technology used in nZEB and possibilirassing enewable
energy sources in nZE®pperly and effi@ntly to resolve the designf constructiondetails
for new buildings and renovations;

9 description othe life cycle of the building arak aware othe progress of the costs over the
cycle.

Highly detailed description of learning outcomes of all availaii@ing programmes in the partner
countries will be delivered in the Catalogue of learning outcomes

Greece

At the end of the training participants should have the following knowledge, skills and competences:
Knowledge about:

basic concepts and principlesthe technology of construction production;

the field of application of the main construction machines;

materials and tools for implementing the construction works;

the technological sequence of execution of different types of construction and
assemblyworks.

=A =4 =4 =4

Skills:

1 work with educational, technical and reference literature;

1 identify the necessary materials and tools for the implementation of the construction
and assembly works;

1 observe the technological sequence in the implementation of the construetich
assembly works;

1 observe the work safety rules of the construction site.

Competencies:

I communication;
1 labour discipline;
1 responsibility;
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1 working alone and in a team;
9 logical and creative thinking;
9 pursuing professional development and career developinen

Croatia

9 To be able to explain the importance of energy efficiency in buildings.

i To be able to understand the consequences of poor workmanship.

1 To be able to demonstrate the use of correct tools and technologies for installation of
different kind of maerials and systems for thermal insulation of the building thermal
envelope, respectively to the profession in question

1 To be able to demonstrate the use of correct tools and technologies for installation of
different kind of materials and systems for wateapour and liquid water control through
the building thermal envelope, respectively to the profession in question

1 To be able to demonstrate the use of correct tools and technologies to ensure the
airtightness of the building thermal envelopespectivey to the profession in question

1 To be able to demonstrate the use of correct tools and technologies to ensure the
mi ni mi sation of t her mal br i dgespectivaly totthee b ui | ¢
profession in question.

1 To be aware of the possibledienologies for the quality control of the work performed.

1 To be aware of the croagafting issues

1 To be able to identify the basic health and safety issues related to the work on the building
thermal enveloperespectively to the profession in question.

6. Gaps identified

6.1 Gaps in programmes content

Czech Republic

In the Czech Republic no comprehensive educational programmes focused on DER or nZEB level
renovation were identified during the analysis performed. DER aspect is partially coveredifpy
to-nZEB and Passive House Centre programmes. Visits of construction sites with running renovations
is the main gap in the available programmes. Further missing point is focus on professions
coordination and system of proper checks and inspectionsxduenovation process. Integration of

RES systems in building retrofits should be paid more attention in the programmes. The entire
content for the EQF@evel has to be developed in a comprehensive and complete form

Italy

Beside the coursadescribed so far, in Italy there are few other courses focused on energy efficiency,
those provided by CasaClima. In addition refurbishment is a crucial topic in Italy, but at the moment
there are no courses completely dedicated to energy retrofittinginimg materials and training aids
must be implemented together with practical exercises and demonstration tools. In this scenario
there is also the need to train lot of trainers.
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Moreover in Italythe higher educatiotacks focus on energy efficiency imegeal, but especially on
DER. Iorder to bridge this gap, Fib-nZEB will be a great aid, improving the cooperation between
companies, institutes of research and universities.

Bulgaria

In Bulgaria there are no programmes dedicated to DER in the first, pdaxcept for one programme

for EQF 7. Renovation and its energy aspects are discussed as parts of other, more comprehensive
educational and training programmes. In these programmes (2 disciplines for EQF 2, applicable for
EQF &), the amount of time aticated to DER is insufficient and there is no clear reference to the
learning content. Training aids, materials and reference literature pertaining to DER are not specified.
It is unclear what will be the training methods and the demonstration approadhisoparticular

matter. In terms of content, a vast number of issues must be elaborated, including renovation
standards, basic analysis and calculation of the energy performance of the building and its
components, whole building renovation design, appraggtand details for each of the building
components, stefoy-step renovation, comfort and internal air quality, and many more. Practically
no attention is paid to the construction materials suitable for DER, neither in the discussed
programmes nor in the d#icated discipline in the training plan. Practical exercises and
demonstration tools and equipment should be specified, together with theoretical and practical
examination schemes. The training materials are insufficient, as more attention has to benpaid o
video training materials.

The analysed programme ftine higher education although developed to a much higher quality,

lack focus on the integration of RES, calculation of GHG emissions, BIM and automation systems,
characteristics of the building maiats, and building components and technologies suitable for DER.
Practical exercises and demonstration tools and equipment should be specified, together with
practical examination schemes. The training materials can be developed further, as more attention
has to be paid on video training materials and distance learning tools.

Romania

In Romania there are no specific programmes dedicated to DER. Renovation and its energy aspects
are discussed as parts of other, more comprehensive educational and trainorgpnmes, but there

is no clear reference to the learning content. Training aids, materials and reference literature
pertaining to DER are nstfficientlyspecified.

Training materials and training aids must be implemented together with practical exeraisk
demonstration tools. In this scenario, there is also the need to train sufficient number of trainers.

As a minimum, in terms of content, the courses should cover the following structure (source: Train
to-NZEB):

1. General presentation of the progrargoal, and expectations

2. Understanding of complex thermal renovation / Building physics characteristics of old buildings,
structural specifics and methods of collection of informatildentification and galuation ofthermal
bridges
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4.

KnowledgePotential for energy savings / national renovation standards / EnerPHit standard
Reference levels of thermal protection for all measuf@sttification of energy performance for
passive house / nZEB buildings, basic requirements and beiigfdgapmic eftiency of thermal
renovationt Why it is not often possible to renovate buildings at passive house / nZEB
standards?

Skills Explain the benefits of renovating to ambitious energy efficiency standards (nZEB /
EnerPHit)Explain the difficulties typicallyneountered in existing buildings when striving for
Passive House standard

. Moisture/ Solutions for existing buildings / Moisture in the masonry, redevelopment possibilities

KnowledgeAdvantages of renovating existing buildings using passive house/sui&lie
components with reference to the specific problems of old buildings: condensation and
dampness, inadequate thermal comfort, poor air quality, high heating costs, environmental
pollution;

Skills:Advise on correct measures to eliminate problems aoklieve optimal benefits in
renovation

Heat insulation and plaster / What has to be observed (alternative mategaltulose, mineral

wool plates, hemp dampening plates, straw etc.)

4.1. Thermal insulation and plaster practice

5.

Knowledge Strategies and solutions to handle with specific problems arising in existing
buildings:Wall, basement ceiling/floor slab, roof, top floor ceiling, thermal bridges

Skills Be able to read drawings and to install correctly the designed insulation system, eliminatin
/ minimizing the thermal bridges

Air and windtightness / Optimum air tightness even in existing buildings

5.1. Air and windtightness practice

6.

KnowledgeStrategies and solutions to handle with specific problems arising in existing
buildings:airtightness and windightness materials and correct application

Skills Be able to read drawings and install correctly the designed airtightness andighiokess
layers

Indoor insulation / Design of interior insulation with mineral wool platesdjicate)

Knowledge Strategies and solutions to handle with specific problems arising in existing
buildings: Interior insulation (risks and disadvantages as well as saving potentials, diffusion
impermeable and diffusiopermeable superstructures)

Skills Be able to read drawings and install correctly the designed internal installation system,
taking into account the risks related to condensation and mould
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7. Windows / PH windows in renovation

Knowledge Strategies and solutions to handle with specific peots arising in existing buildings:
Windows—types, specifics and correct installation

Skills Be able to read drawings and install correctly nZEB arsUR&ble windows

8. Building systems / Notes on the retrofitting of ventilation systems, struct@gliirements in
connection with EE systems

Knowledge: Main types of installations in existing building8uildng installations,
incompatibilitieswith nZEB; Ensuring of air tightness during the construction of new heating and
ventilation systems;Modernisation of the heating system within the context of overall
refurbishment Power and modulation ranges for DHW generation and heating during
refurbishment Suitability of existing heaters after the refurbishmgRetrofitting buildings with
exhaust & systems

Skills Make airtight passes through exterior walls in existing buildings; Install indoor ventilation
units.

9. End / Exchange of experience, results assurance, conchtaetiexam

Greece

In Greecethere are no programmes dedicated to DERhia first place. Renovation and its energy
aspects are discussed as parts of other, more comprehensive educational and training programmes.
In these programmes the amount of time allocated to DER is insufficient and there is no clear
reference to the leaming content. Training aids, materials and reference literature pertaining to DER
are not specified. It is unclear what will be the training methods and the demonstration approach to
this particular matter. In terms of content, a vast number of issues rhastlaborated, including
renovation standards, basic analysis and calculation of the energy performance of the building and
its components, whole building renovation design, approaches and details for each of the building
components, stegby-step renovatbn, comfort and internal air quality, and many more. Practically

no attention is paid to the construction materials suitable for DER, neither in the discussed
programmes nor in the dedicated discipline in the training plan. Practical exercises and
demonstiation tools and equipment should be specified, together with theoretical and practical
examination schemes. The training materials are insufficient, as more attention has to be paid on
video training materials.

Croatia

In Croatia there are no programmesdieated to DER in the first place, except for the programme
developed within the CROSKILLS project which was accepted by the MGiPU v@tidittence on
education and certification system of construction workers working on the installation of building
components which affect the energy efficiency of buildigditionally,this CROSKILLS programme

is still not officially recognised by the Ministry of science and education. Howeileexpected that

the Ministry of science and education will recogniziaroughthe nonformal and informal learning
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as soon as respective ordinances are preparedthus enable workers to gain qualifications also
through those types of learning.

The CROSKILLS programme is however developed primarily for treliduevorlers (EQF levels 1

4), while for higher education (EQF levels 6 and 7) there are no specific programmes developed for
DER. There are only specific topics regarding both building new and renovation of existing buildings
which are being lectured at Croatiarolt@éges and Universities within the courses dealing with
building physics, energy efficiency and/or sustainable buildings.

The amount of time allocated to DERdifinitely insufficient and thdearning content is lacking the
contemporary systems and technologies which are existing on the markahing aids, materials
and reference literature pertaining to DER a@arce, and training providers are often not able to
ensure the most contemporg training materials are available for students.

6.2 Gaps in learning outcomes

Czech Republic

Identified gaps for the levels EQF/Aare the following, mainly concerning practical construction
skills in renovation. The participants should be able to dertratesskills in:

1 Implementation and installation of HVAC systems of buildings by renovation
1 Use of renewable energy sources by DER
9 Coordination oprofessions on construction site during DER
1 System otheck ups andéhspections on construction siguring DER
Italy

On completion of thecourseon DERthe participants shouldnainlybe able to:

1 Present the advantages of renovating a building,

9 Identify opportunities for energy savings,

1 Know the appropriate materials for thermal insulation and airingdss and their specific
usages,

1 Avoid and eliminate thermal bridges and airtightness problems (especially in refurbishment
projects)

1 Design of interior insulation, avoiding any related risk
9 Identify the risk of mistureand find ®lutions for existing bildings

Bulgaria

For EQF-B, on completion of thecoursethe participants should be able to:
1 Present the advantages of renovating a building,
1 Interpret the energy audit certificate,
1 Identify opportunities for energgavings,
1 Know the appropriatematerials for thermal insulation and airtightness and their specific
usages,
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Avoid and eliminate thermal bridges and airtightness problems,

Install basic solutions for energy efficiency in existing buildings, related to the thermal
envelope,

91 Provide condibns for correct exploitation of the building heating and ventilation systems
related with insulation and airtightness.

= =

As forthe higher education (EQFB), learning outcomes should be developed in their entirety.

Romania

The learning outcomes should leveloped in their entirety starting from the Passive House
experience and following the results of TramnZEB and developments in -FtnZEB, while
practical exercises and work with meggs and demonstrators should be a priorifopics like
airtightness or weldefined measures to identify and overcome the risk of mould creation in energy
renovation projects are not sufficiently covered. If the first mentioned topic is not relevant from the
point of view of the current regulations (although it play&ey role in achieving nZEB standard), the
second topic is well placed in the reality of building stock renovation, with many bad examples of
appropriateness of current practice for a successful renovation. Besides the need for well qualified
trades, thee is almost no focus on crasgaft issues and overlap between different trades in relevant
renovation training programs. The benefits of using existing standards like EnerPHit to guide deep
energy renovations are not highlighted in existing training paogg although it would strongly
support the understanding of the right measures and approached to include the indoor air quality
and comfort along with the risk of mould and condensation in a coherent DER of existing building
stock.

Greece

The problem thanZEBis not officially defined yet is the main reason that DER programs are not
devel oped. But even the few ones |ike CEPH that
opportunity to implement, what they have learnt in praxis, because offth@ncial crisis and the

collapse of the building sector.

The second reason for this is the lack of main financing in deep energy renovation, because of the
bad situation of the banks.
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Croatia

The CROSKILLS programme should be amended with the folleainmgoutcomes

1 Present the advantages of renovating a building,
1 Interpret the energy audit certificate,

On the other hand, fothe higher education (EQFB) as well as/ET (EQF level 3 and #arning
outcomes for DER should be developed in theiireht since they are obsolete and inadequate for
the today’'s requirements.

7. Conclusions and recommendations

The gaps identified in thefficial educational programmeselated to DER in the target countriese

very broad. No programme, that can be applied for a comprehensive professional DER qualification
was identifiedwithin the analysisin the secondary and high education (EGH} 8ystem, principles

of energy efficient renovation are not included irfiofal training programmes. In higher education
(EQF &), there are some fragments of the topic represented by certain subfbetsare studied
separately from each otheilhat is why the lack of qualification is filled in most cases by vocational
educaton. Vocational trainings can be divided into two large parts according to the target group, for
construction workers (EQF%) and supervising professionals (EQ@H,&hese trainings are however

not harmonised and do not provide offici@ER qualification in their national qualification
frameworks. The only common qualification mentioned in all target countries is a certified passive
house designer.

The analysis showed the necessity to devadaph EQF level programme for DER implementation in
each targetcountry.

CzechRepublic

Currentlythe training programmesn primary and highereducationdo not covercompetencesand
skillsrequiredfor implementationof DERprojectsto sufficientextent. Asaresultshort-term courses
in this field are offered in the educationof adultsfor constructionprofessionals.

Theadult educationin the constructionsector is however substantivelyand organizationallyery
fragmented.Concerningcontent, the introduction of the National Systemof Qualificatiors and the

National Systemof Occupationscould provide a methodologicalunification. These alongwith the

growingdemandsof constructioncompanieson the qualificationsof their employeescreatespace
for amultiple increasen educationakapacity At present,however,a barrierto the useof this space
remainsthe fact that when recruiting new and usingexistingworkersin the constructionindustry,
smalland medium businessesespeciallytake into accountthe w o r k expesencewith practical
skillsrather than aformal confirmationof qualifications.

Offeringtraining programmesof high quality, focusedon the current needin renovationof existing
buildingto nZEBevelcanhelpto overcomethis barrier.
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Especiallyinitial/secondary professionatducation in construction (EQF-3) would need to be
streamlined to offer a modern education processd teaching programmeslosely linked to the
prospectiverenovationneeds.The focus of efforts is to be predominantly green skillsincluding
DER and ZEB renovations

Italy

Unfortunately, the practice for delivering quality education and training on DER in Italy is very limited.
There are only a few examples and signs for early developments in this direction. There is the need
of improving training materiahdapted to each ERlevel. The availability of valid training materials

on DER will greatly help the improvement of building capacity and it will also enhance the quality of
refurbishment in Italy.

Bulgaria

Unfortunately, the practice for delivering quality education angirimg on DER in Bulgaria is very
limited and generally inefficient. There are only a few examples and signs for early developments in
this direction, but their scope and impact is far from what is needed to influence the renovation
design and constructiompractice in the country. Overall, the existing training schemes need
improvement in virtually all areas, but this is especially relevant to the practical part of the courses.
The learning outcomes have to be thoroughly redeveloped and adapted to eacHef#)FA
repository of training materials and aids, as well as practical exercises, will greatly help the
improvement of the quality of the lectures. It is expected that the results from thinFZ EBproject

will have a major positive impact on the sition and to support both the programme developers
and the course providers for a sustained training offer.

As a minimum, in terms of content, the courses should cover the following structure (source: Train
to-NZEB):

1. Welcome, introduction, goal, andgectations

2. Understanding of complex thermal renovation / Building physics characteristics of old buildings,
structural specifics and methods of collection of information; Evaluation of heat bridges

Knowledge:

Potential for energy savings / nationahnovation standards / EnerPHit standard
Reference levels of thermal protection for all measures;

Certification of energy performance for passive house / nZEB buildings, basic requirements and
benefits;

Economic efficiency of thermal renovation
Why it is ot often possible to renovate buildings at passive house / nZEB standards?
Skills

Explain the benefits of renovating to ambitious energy efficiency standards (nZEB / EnerPHit)
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Explain the difficulties typically encountered in existing buildings whenrsirfer Passive House
standard

3. Moisture/ Solutions for existing buildings / Moisture in the masonry, redevelopment possibilities

KnowledgeAdvantages of renovating existing buildings using passive house/ nZEB suitable
components with reference to the spific problems of old buildings: condensation and dampness,
inadequate thermal comfort, poor air quality, high heating costs, environmental pollution;

Skills:
Advise on correct measures to eliminate problems and achieve optimal benefits in renovation

4. Heat insulation and plaster / What has to be observed (alternative materégBulose, mineral
wool plates, hemp dampening plates, straw etc.)

4.1. Thermal insulation and plaster practice

Knowledge:

Strategies and solutions to handle with specificlpeons arising in existing buildings:

Wall, basement ceiling/floor slab, roof, top floor ceiling, thermal bridges

Skills

Be able to read drawings and to install correctly the designed insulation system, eliminating /
minimizing the thermal bridges

5. Airand windtightness / Optimum air tightness even in existing buildings
5.1. Air and windtightness practice

KnowledgeStrategies and solutions to handle with specific problems arising in existing buildings:

airtightness and windtightness materials and cotragplication

Skills Be able to read drawings and install correctly the designed airtightness and windtightness
layers

6. Indoor insulation / Design of interior insulation with mineral wool platess({@zte)

KnowledgeStrategies and solutions to hawrdiith specific problems arising in existing buildings:
Interior insulation (risks and disadvantages as well as saving potentials, didfiogiermeable and
diffusionpermeable superstructures)

Skills Be able to read drawings and install correctly theiglesd internal installation system, taking
into account the risks related to condensation and mould

7. Windows / PH windows in renovation

72



* ¥ %
* *
* * 8 11 PR
* * Innovative fraining schemes

* p K for refrofifting fo nZEB-levels

This projecthas received fundinffom the European Union's
Horizon 2020esearch and innovation programme

Knowledge:Strategies and solutions to handle with specific problems arising in existing buildings:
Windows—types,specifics and correct installation

Skills Be able to read drawings and install correctly nZEB arsuR&ble windows

8. Building systems / Notes on the retrofitting of ventilation systems, structural requirements in
connection with EE systems

Knowledge:
1 Main types of installations in existing buildings;
9 Building installations, incompatible wittZEB;
1 Ensuring of air tightness during the construction of new heating and ventilation systems;
1 Modernisation of the heating system within the contextaserall refurbishment
1 Power and modulation ranges for DHW generation and heating during refurbishment
9 Suitability of existing heaters after the refurbishment
1 Retrofitting buildings with exhaust air systems
Skills
1 Make airtight passes through exterior waih existing buildings;
9 Install indoor ventilation units.

9. End / Exchange of experience, results assurance, conclusion

Romania

Unfortunately, the practice for delivering quality education and training on DER in Romatila is
limited and generally inefficient. There are only a few examples and signs for early developments in
this direction, but their scope and impact is far from what is needed to influence the renovation
design and construction practice in the country. Overtllie existing training schemes need
improvement in virtually all areas, but this is especially relevant to the practical part of the courses.
The learning outcomes have to be thoroughly redeveloped and adapted to each EQF level. A
repository of training raterials and aids, as well as practical exercises, will greatly help the
improvement of the quality of the lectures. It is expected that the results from theosFZ EBproject

will have a major positive impact on the situation and to support both thegramme developers

and the course providers for a sustained training offer.

Greece

We need as a countryto define the national nZEB building as soon as possible, because without that
any attemptto develop construction will not have a clear goal. The Recommendations are there, the
methodology is there, materials and systems are also there.

This doesn’t mean that we cannot create new skil
professonal high schools should increase their contribution in the education of students towards
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nZEB. Municipalities and the brighter public sector should ask for continuous lifetime education of
all those who participate in the construction sector.

Furthermorewe should adapt regulations and testing methods for the improvement of airtightness
and as a result of that we should adapt also the international guidelines for the use of mechanical
ventilation in residential buildings as well.

We believe that the stnagest point in this procedure will be the creation also of Knowledge and
Training Hubs in Greece. For one additional reason : to stop the brain drain , which is at its highest
levels at the moment.

Croatia

Unfortunately, the practice for delivering qualigducation and training on DER @roatiais very
limited and generally inefficierfor EQF 67, while forEQR3-4 the CROSKILLS programme has proved
to be functioning to some extent (it needs to be seen how it will be accepted by the workers in future
without the support of the project consortium)

There are only a few examples and signs for early development®idirgction of changing the
existing curricula and learning outcomdmsit their scope and impact is far from what is needed

When quality traning and workshops are offerddr EQF & it is often attended with a large number
of professionals seeking additional knowledge.ififluence the renovation design and construction
practice in the countrya number of large investors should also be eded.

Overall, the existing training schemes need improvement in virtually all gedg CROSKILLS
programme is deemed to be suitable for minor changes in order to serve for, D&Rthis is
especially relevant to the practical part of the courses.

The learning outcomes have to be thoroughly redeveloped and adapted to each EQF level. A
repository of training materials and aids, as well as practical exercises, will greatly help the
improvement of the quality of the lectures. It is expected that the tessiiom the Fitto-nZEBproject

will have a major positive impact on the situation and to support both the programme developers
and the course providers for a sustained training offer.
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Appendices

Appendix A 9 List of gaps identified

Czech Republic

Knowledge and Skills that Need to Be Expanded in the programmes:

1 ProperHVAC system installatidoy renovation

1 Proper installation of systems using RES

1 Coordination of pofessionsy renovation

1 System of checks ups anspectionsy renovation
Italy

9 Internal insulation for refurbishment: technologies, materials and risks.

1 Moisture/ Solutions for existing buildings / Moisture in the masonry, redevelopment
possibilities

1 Air and windtightness / Optimum air tightness even in existing buildings

1 ProperHVAC system installatiolny renovation

Bulgaria

General gaps:

1 No dedicated programmes for EQF level 2

1 No dedicated programmes for continuing training and education (to be used by vocational
training centers)

Need to improve and disseminate the programfoe EQF levels-8

Need to improve the training and demonstration facilities

Need to develop practical exercises and examination schemes

Need to train a sufficient number of trainers

Need to develop lectures, presentations and audideo aid

=A =4 =4 4 =

Content gaps:
The following topics should enter in the structure and content of the courses:

1 Understanding of complex thermal renovation / Building physics characteristics of old
buildings, structural specifics and methods of collection of information; Evaluatioraif h
bridges

1 Moisture/ Solutions for existing buildings / Moisture in the masonry, redevelopment
possibilities

1 Heat insulation and plaster / What has to be observed (alternative materiedslulose,
mineral wool plates, hemp dampening plates, straw etc.)
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1 Air and windtightness / Optimum air tightness even in existing buildings

1 Indoor insulation / Design of interior insulation with mineral wool platesgiicate)

1 Windows / PH windows in renovation

1 Building systems / Notes on the retrofitting of ventilatisystems, structural requirements
in connection with EE systems

1 Integration of RE systems in renovation

1 BIM and automation

1 Environmental aspects of building renovation

1 Quality of habitation, health requirements in buildings, indoor air quality

1 Legalframework and urban planning basics (main barriers and requirements)

Gaps in learning outcomes

Full sets of learning outcomes have to be elaborated for all EQF levels

Romania

* No dedicated programmes on deep energy renovation of existing buildings foet€¥-2
7,

» Passive House and other relevant concepts (active house, green building etc.) are not
widely known and included in existing training programs for continuing training and
education or in universities,

« Need to improve correlation of different ocpations and qualifications (National
classification, including revision / definition of clear standards),

* Need to improve the existing collection of professional educational standards (VET) and
occupational standards (training of adults)

* Need to improve tk training and demonstration facilities,

* Need to develop practical exercises and examination schemes,

* Need to train a sufficient number of trainers,

* Need to develop lectures, presentations and audideo aids,

* Need for actions on raising awareness amamgsstruction sector (in particular for the
construction companies) for the importance of right skills related to Passive House concept
/ principles and of RES integration in buildings for a healthy implementation of nZEB
concept in reality.

Greece

Internal insulation for refurbishmentf historical buildingstechnologies, materials and risks
Air and windtightness / Optimum air tightness even in existing buildings

Proper HVAC system installation by renovation

Need to develop practical exercises a@mination schemesased on local Mediterranean
climate

1 Need to develop dearning and webinars in order to cover the country

= =4 =4
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Croatia

1

=A =4 =4 4 =4

No dedicated programmes for EQF leve&Zroskills still not recognised as informal or-non
formal learning system du® the nonexistence of the Ordinances related to the recognition
of informal and norformal learning)

No dedicated programmes for continuing training and education (to be used by vocational
training centres)

Need to improve and disseminate the programmeEQF levels-8

Need to improve the training and demonstration facilities

Need to develop practical exercises and examination schemes

Need to train a sufficient number of trainers

Need to develop lectures, presentations and audideo aid

Full sets of larning outcomes have to be elaborated for all EQF levels related to DERZBBd
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Appendix B d Learning outcomes according to EQF level in Bulgaria

Description of the topics (to serve as guidance for the expected outcomes)
SECTION 1. STRATEGYREDRVATOQF EXISTING BUILDINGS

Module 1: Characterization of the building stock in the European Union and Bulgaria. European and
national regulatory framework for the renovation of existing buildingsategies and programs

Presentation of the charactistics of the building stock in the European Union. Development
perspectives for 2050. Development of the legal framework.

(2 lecture hours)

Module 2: National regulatory framework for the renovation of existing buildingfsategies and
programs

Presentation of the national energy efficiency norm, valid for the renovation of existing buildings.
(1 hour lecture and 1 hour exercise)
Module 3: National Program for Renovation of Multifamily Residential Buildings in Bulgaria

Presentation of the NatioaEnergy Efficiency Program for Multifamily Residential Buildings in
Bulgaria- Principles and Achievements.

(2 lecture hours)

Module 4: Implementation of the National Program for Renovation of Multifamily Residential
Buildings in Bulgaria

Presentation ofthe implementation of the National Energy Efficiency Program for multifamily
residential buildings in Bulgaria in different municipalities of the country. Results and Lessons.

(4 lecture hours)
Module 5: Communicating with stakeholders in renovating exgstiuildings

Communication with the participants in the National Program for Energy Efficiency of Multifamily
Residential Buildings in Bulgaria. Goals, tools, results.

(2 lecture hours)
P 1. Visiting a building siteenovation of an existing building

Vidting buildings in the process of energy renovation (rehabilitation). Understanding the organization
of the construction processes and of specific technical solutions and their implementation.

(4 hours of practical exercises)
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Section Il. ENERGY RENOVAUBHEXISTING BUILDINGS
Module 6: Regulatory framework for energy auditing

Presenting the normative framework of energy audits of buildings and industrial enterprises and the
requirements for the specialists and the companies that implement them.

(2 lecturehours)

Module 7: Purpose and content of energy audit

The methodological sequence of the actions carried out during the audits.
(2 lecture hours)

Module 8: Energy auditing toolkit

The tools for performing energy auditssoftware and technical devices andjupment are
presented.

(2 lecture hours)

Module 9: Practical exercises

Practical exercises for acquaintance with the process of energy auditing of an existing building.
(2 hours practical exercises)

SEMINAR AND INTERMEDIATE TEST. Application of theif@ples of the passive building when
renovating existing buildings

(4 hours classroom semineeview and migterm test)
Section lll. PROFITABILITY AND SUCCESSFUL PRACTICES IN THE RENOVATION OF EXISTING BUILD

Module 10: Step by step retrofit. THenerPHit standard. Renovation of buildingaonuments of
culture

Too often renovating existing buildings up to the Passive House standard is hampered by lack of
sufficient financial resources for comprehensive renovation. This usually leads to undebinable
hard to prevent compromises with regard to the level of renovation. Although analyses clearly show
that only deep energy renovation can achieve kagn return on investment, in practice relatively

low energy classes (e.g. class C) are often targ@ileid module examines the possibilities for step
by-step renovation, where each step is performed in accordance with the requirements of high
energy classes. Thus, in the long run, preconditions are created to achieve maximum results (and
savings) with thited initial investment.

(3 lecture hours and 5 hours practical exercises)

Module 11: Heating and ventilation when renovating existing buildings
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In existing buildings, heating systems are usually hard to replace. Nevertheless, the importance of
ventilation and its combination with heating systems is a leading one and is achieved by regenerating
the heat from the exhaust air using higifficiency ventilation equipment. Centralized and
decentralized solutions are presented in this thematic module.

(4 lessorectures and practical exercises and 4 hours of product presentations)

Module 12: Economic efficiency of energy renovation of existing buildings up to the level of "passive"
and "nearly zero energy" buildings

The basics of the cosfffectiveness of the Paive House concept and standard are discussed. The
topic is considered in the light of the EC methodology for determining the economic efficiency of
buildings in view of thmZEBrequirements both in new construction and renovation of existing
buildings.

Note: In this curriculum, economic performance is considered within the framework of the Passive
House concept. Further details are presented in the course in Economics.

Module 13: Practice examples

Numerous examples from the interantional practice are prded, incl. selected projects from the
Second World Passive House Competition (2014). Examples of the "Multi Comfort House"
competition of Isover, as well as realizations in Bulgaria are also presented.
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