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Executive summary

¢CKS ¢NIAymdiz2mb%9. LINRB2SO0 FAYA (2 LINRPBOARS ¢2NI|
0dzAf RAy3az olFlaSR 2y ySg GNIAYAYy3I LINBINI YYSAZ 0 dz
various training and consultation centres around Europe. & goto improve the knowledge and

skills in the construction sector and to provide practical trainings, demonstrations and comprehensive
O2yadzZ GAYy3 aSNBAOSaE FT2NJ GKS RSaAdy |yR O2yaidNH
provide such a amenity, BKH#&ere equippedwith state-of-the-art equipment and training facilities

to fulfil the nZEB obligationdraining programs were developed and implemented in all participant

target countries for three target groups: specialists/designerssitm professionals and decision

makers

This document is to summarise and illustrate how each responsible partnerimglemented the
developed training programs faron-specialistsn each country, namely in Bulgaria, Czech Republic,
Romania, Turkey and t#ine supplemented by an international-learning programme in English
language.

The scopef the training programs fomon-specialists with decisiomaking functionsvas to conduct
36 training coursesThis report presents theupporting documents relatetb the conduction othe
training courses fonon-specialists targeting additional qualification of 720 trainees

The total distribution of completed training courses and trainees is represented in the following
graphs against the initial targets peosuntry and in total.
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Bulgaria Czech Romania Turkey Ukraine TOTAL Bulgaria Czech Romania Turkey Ukraine TOTAL
Republic Republic

Distribution of training courses and participants per country and as total

A total of 36 training courses for designers / specialists were organised by project partners, summing
up 108 teaching hours and targeted 894 participa@®% more than the envisaged target group).

Aweb-based, publicly accessibldearning course for nospecialists with decision making capacity
was developed by the Passive House Institdefined forthree distinct targetsubgroups(end users
investorsand mliticiang. The content of the module is briefly described in this report.
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List of training courses for decision-makers used in the BKHs

1. Bulgaria

The training format is designed for courses conducted in the Bulgariaig Bi€dretical training
in classrooms supplemented with practical training / exercises (on models-upsclairtight room,
demonstration equipment etc.). In several occasions, th&ses were conducted in other cities,
where the practical training was conducted using portable equipment (blalwer testing
equipment, thermal imaging camera, airtightness products and ssimdl practical training models).

In Bulgaria, several traimy programs were implemented, with focus on-site personnel, as
follows:

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

Certified Passive House Tradesperson

General principles of nZEB

Thermal insulation nZEBs (Insulation systems, thermal bridges)

PV Systems (EnerPro)

Mechanical ventilatiorsystems with heat recovery in nZEB

Demonstrations on airtightness and MVHR

Demonstrations on airtightness and pressurization tests

Multicomfort house (in cooperation with ISOVER)

A short description of each course is presented in table 1.3.

Table 13
No. Module Results
1. General principles Learning outcomes
of nZEB Knowledge
- The characteristics of lo@nergy and passive buildings;
- The basic principles of design and cost effectiveness of pas
houses;
- The basic principles of the building envelopgas$sive
buildings;
- The basic principles of the building systems of passive hous
Skills
- To present the concept of nZEB,
- To describe the principles underlying the realization of nZEE
- Determine if a building is low energy or passive;
- Analyze the advantas of lowenergy and passive buildings
and their energy efficiency.
- Type of evaluation
- Direct observation
D4.4 2



No. Module Results
2. Economic Learning outcomes
principles of Knowledge
resource e.m'd - Knowledge on current price of energy and energy price
energy efficiency developments
- Knowledge onsstainable economic developmenith reference to
energy and resource efficiency
- Knowledge of Life cycle cost theory
Skills
- Explain the economic efficiency adrtainmeasures of set of
measures
- Suggest individual cad®-casemeasures on resource and energy
efficiency in respect to the economic suitability
- Use Life cycle estimations to defend specific measures on resou
and energy efficiency
3. Climate change Learning outcomes
protection and Knowledge
adaptation - Knowledge ortlimate change mechanism and correlation of the
different factors influencing climate change
- Knowledge on the effect of climate change on different economi
fields
- Knowledge greenhouse gas emissions and CO2 emitters
- Knowledge on climate change mitigatipalitical initiatives and
climate change mitigation measures
Skills
- Explain the principle behind climate change and global warming
the challenge to limit climate change
- Suggest individual cad®-case measures on greenhouse gas
emission reduction
4. Energy Efficiency Learning outcomes

Knowledge

- Knowledge on energy efficiency principles in buildings
- Knowledge on energy efficiency measures in buildings and their
correlation
- Knowledge energy efficiency measuring equipment
Skills

- Explain the basic praiples of resource efficiency in buildings and
enterprises

- Ability to suggest resource efficiency measures within a building
identify their effectiveness
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No. Module Results
5. Resource Learning outcomes
Efficiency Knowledge

- Knowledge oreconomic importance of naturaésources
- General knowledge on production and usage resource efficiency
buildings and enterprises
- Knowledge on environmental load theory
Skills

- Explain the basic principles of resource efficiency in buildings an
enterprises

- Ability to suggest resouragfficiency measures within a building an
identify their effectiveness

6. Energy efficiency Learning outcomes
in transport and Knowledge
mobility

- Knowledge ortransport and mobility means and their
environmental impact
- Knowledge on mobility patterngactors influencing mobility
patterns and logistics
- General knowledge on mobility trend analysis
Skills

- Explain the basic principles of mobility patterns

- Ability to suggest ways to influence already established mobility
patterns

- Explain the environmentamipact of different means of transport

The summary of all courses organised forsite professionals is presentéatable 1.2.

Images from the courses
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Table 1.2

No. of

No

No. Course title Date Participant Profile Location
hours attendees

1. General principles of nZEB 10.12.2016 NGOs, municipalities, end users, real National

(specialized workshop in the estate companies, policy makers, buildin Palace of
. : . 8 140

Bulgarian Eco Pret-Porter professionals, general audience Culture
Forum)

2. General principles of nZEB 12.09.2017 Municipal officials 8 7 BKHBG

3. General principles of nZEB 12.09.2017 Municipal officials 8 18 Troyan

4, Economic principles of resource| 20.06.2018 G9YySNHe aoz2dziaé¢ 27 BKHBG
and energyefficiency employees with task to undertake EE 8 15

projects

5. Climate change protection and | 11.09.2018 Energy scouts 8 21 BKHBG
adaptation

6. General principles of nZEB 22.06.2018 Municipalofficials, NGOs, representative National

of companies 8 32 NZEB
conference-
Burgas

7. Energy Efficiency 26.09.2018 Energy scouts 8 14 BKHBG

8. Resource Efficiency 10.10.2018 Energy scouts 8 5 BKHBG

9. Energy efficiency in transport an| 31.10.2018 Energy scouts 8 13 BKHBG
mobility

Total attendees 245
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2. Czech Republic

The coursedQustainable development of construction, management and use of nZEBsuses
primarily on thesustainabledevelopment of construction, maintenance and udanearly zero energy
buildings(nZEB). The target group dnest of allgeneral publicstate authorities municipalities, media,

managers, building3

I RY A yetca Thidoirs: Ndnsists of three pattst are the theoretical

lessons, practical exercises and stlfdy with training materials. The coursinishes up with a test
andafter its successful completiaine traineesare awardedwith certificates.

Table 2.1

No.

Module

Results

Sustainable development of
construction, management
and use of nZEBs

V Acquired competence

U The course is included into lifeng education program

V Learning outcomes

Trainee should be ahle

V Type of evaluation

of the CZ chamber of certifies engineers and
technicians. The training program is rated with 1 cre
point.

to describe principles of nZEB including its material
technical solutions

to explainthe principles of sustainable development
and the importance of energy savings

aware of the importance of the quality of nZE&sign
and implementation, as well as of the impacts on its
functionality and durability

overview of the legislative requirements to nZEB ang
international instruments for assessing quality of
buildings

to explain the differences between energy audit, EPE
certificate and assessments

to understand the principles of technology used in nZ
principles of their proper use and facility managemer

to describe the life cycle of the building and be aware
of the progress of the costs over the cycle

to have an overé@w of related decrees, laws and
European directives

The theoretical part will be finished with the final test

After evaluating the test, successful graduates will bg
awarded with certificates.

The summary of all courses organised forsite professionals is presentéatable 2.2.
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Images from the courses
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Table 2.2

No. Course title Date Participant Profile I:gﬁ:)sf No attendees Location

Sustainable development of - . .

1 construction, management and | 14.3.2017 Faculty of C'V.'I En_gln_eerlng, Cze 6 13 BKH Prague

Technical University in Prague

use of nZEBs
Sustainable development of

2 construction, management and | 13.4.2017 | Masaryk University in Brno 6 14 BKH Prague
use of nZEBs
Sustainable development of

3 construction, management and | 13.6.2017 | Facility managers 6 12 BKH Prague
use of nZEBs
Sustainable development of Professional school of civil

4 construction, management and | 18.9.2017 ) L 6 33 BKH Prague

engineering in Letohrad

use of nZEBs
Sustainable development of Professional school of civil

5 construction, management and | 20.3.2018 engineering in Karlovy Vary 6 48 BKH Prague
use of nZEBs
Sustainable development of Faculty of Electrical Engineering,

6 construction, management and | 16.4.2018 | Czech Technical University in 6 21 BKH Prague
use of nZEBs Prague
Sustainable development of

7 construction, management and | 26.4.2018 | MasarykUniversity in Brno 6 12 BKH Prague
use of nZEBs

Total attendees 153
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3. Romania

The training format is designed for @ite courseg theoretical training in classrooms (e.g.
conference centre of NIRDRBANNCERC in Bucharestd FPIP premises in METROM Brasov
supplemented with practical training / exercises (on models, mgek airtight room, demonstration
equipment etc.).

In Romania, the course module demanded by-spacialists with decisiemaking functions is
G SAFE FNIYSE2N] YR O2yO0OSLIia F2NI y%9. a¢ | a GKS
This target group is formed by:dzA ft RAy 3 ! RYAYAAUNI G62NESX NBLINBaSyat
associations, Decision factor in Local Adminigtrainvestment & urban planning departments) and
within Central AuthoritiesBuilding/Real Estate Develop&onstruction materials & technology Sales
Agents and representatives of financial institutions/banks and Energy Auditors for buildings (as
introductory course).

A short description of each course is presented in table 3.1.

Table3.1

No. Module Results
1. Legal framework and
concepts for nZEBs

V Acquired competence:

U Applythe national legislation for carrying
NZEB.

V Learning outcomes
On completion ofhe module the participants should bg
able to:

- Interpret correctly the legal framework for carrying
nZEB,

- Understand the relationship between the passive
house concept and the concept of nZEB,

- Understand the importance of ensuring an
appropriate indoorenvironment,

- Define the energy performance of a building,
- Define the energy audit of a building,

- Introduce minimum energy performance
requirements,

- Identify legal steps for the energy certification of
buildings.

V Type of evaluation
- Direct observation, forméve assessment
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The monitoring of the training coursesmprise:

- Collecting the information regarding the course/target group status, course organization
(each month course type, number of participants etc.),

- Collecting the feedback from theguestionnaire: the gap in trainingpw were tasks
performed, what knowledge and skills are required by attendees, the training quality,

- Dissemination of the organized activities.

The summary of all courses organised forsite professionals is presentédtable 3.2.

Images from the courses
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Table 3.2

. : - . No. of N .
No. Course title Period Participant Profile 0.0 ° Location
hours | attendees
Leqal framework and concentd Decisioamakers in Local Administration Brasov City Hall, In
1 9 PY 06.07.2017 (Brasov, Fagaras, Metropolitan Agency 2 23 workshop combined
for nZEBs .
Brasov) with ProgRESHeat
2 Legal framework and concepts 28.09.2017 | Building Administrator 4 15 BKHRO Brasov
for nZEBs
Legal framework and concepts Decision factor in Local Administration .
3 for NZEBS 29.01.2018 (Brasov, Codlea, Sacele) 6 15 Brasov City Hall
4 Legal framework and concepts 05.02.2018 Dec_|5|o_n Maker Local Administration 6 31 COl_Jnty_ CounclPrahova,
for nZEBs Ploiesti Ploiesti
Legal framework and concepts - : . |
: : Decision Makers in County Council Dolj
5 for nZEBs. (|_ncI. practical | 27.03.2018 [ AGe 1FEf tt2iA800A 8 9 BKH RO, Bucharest
training)
6 Legal framework and concepts 21.06.2018 Decision Makerg Local Administration 6 31 Event room Sf.
for nZEBs Sf Gheorghe (ADR Centru) Gheorghe
Legal framework and concepts - . .
7 for nZEBs (incl. practical | 23.08.2018 Decision Makers at 'V"r?'s”y Of. Reglo_nal 8 16 BKH RO, Bucharest
N Development and Public Administration
training)
Legal framework and concepts - . - .
8 for nZEBs (incl. practical | 13.09.201 | Decision Makers in Local Administratior ¢ 24 BKH RO, Brasov
N Brasov
training)
Legal framework and concepts Decision makers in Local Administratior] . .
9 for nZEBs 02.10.2018 lasi,Building Administrator 6 21 City Hall lasi
Legal framework and conceptg Decision makers in Local Administratior] :
10 for nZEBs 25.10.2018 ClufNapocaBuilding Administrator 6 14 Cluj Hub, CleNapoca
Legal framework and concepts . : - :
11 for nZEBs (incl. practical | 30.10.2018 Decision makers in Local Administratior 8 30 BKH RO, Bucharest

training)

District 1 Bucharest and various banks

Total attendees

229

D44
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4. Turkey

In Turkey, the notspecialists have to take modules335-6. This target group consistslafcal
administrators from municipalityBuilding/Real Estate Developegnstruction materials sales
agents, and Energy Auditors.

Table4.1 Modules fomon-a LJS O Acourskésa (1 & Q

No. Module Results
1. nZEB Basic Learning outcomes:
1 To understand the nZEB concept and
definition

1 To understand basic building physics
with respect to heat loss and gain,
energy efficient building materials,
construction technigues, measuremen
techniques, installation and
maintenance

1 To understand the heat transfer
techniques; conduction, convection an
radiation

M To familiarize with common thermal
insulation materials and its application
techniques and theirespective benefits

1 To introduce available renewable
energy systems used in buildings and
renewable energy need in an nZEB

Type of evaluation

1 Direct observation, formative

assessment
3. Retrofitting towards nZEB Learning outcomes:

i To define and apply theols to
perform energy audits

1 To understand the advantages and
disadvantages of various renovation
strategies in certain situations

1 To understand the technical and
practical considerations of renovation
decisionmaking

1 To understand the possibility of
renovation of current buildings to nZEE

1 To understand the cost optimal
renovation solutions

1 To define the suitable renewable
energy systems for renovation of
current buildings

Type of evaluation
Direct observation, formative assessment
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No. Module Results
5 Preparation of fuding schemes Learning outcomes:

1 To understand the financial
mechanisms for implementing energy
efficient solutions in nZEB

1 To understand different options to
provide incentives from financial
institutions

1 To understand current policy and
regulatoryapproach suits best for a
given situation

Type of evaluation
Direct observation, formative assessment
6 Practice Learning outcomes:

1 understand the key design, installatio
operation and maintenance issues
nZEB

1 understand advantages of usage of rig
implementations in nZEB

9 ability to cooperate on an equal bas
with partners in and outside thei
chosen field

i abilty to analyze problems an
development needs in nZEB practice

Type of evaluation
Direct observatiopnformative assessment

The summary of all courses organised forsite professionals is presentéatable 4.2.

Images from the courses
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Table 4.2

No. Course title Date Participant Profile I;]Igﬁrosf No attendees Location
1 10.05.2017 Local administrative students
2 17.05.2017 10 50 Ege University
3 - 23.05.2017
4 NZEBSTZ"(L?;Tigst?On_ 12.10.2017 | Architecture students 10 50 Yasar University
5 P 19.10.2017 Localadministrative and Yasar University
: 10 13
architecture students
6 3.04.2018 Architecture students 10 72 Balikesir University

Total attendees

185

D44
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5. Ukraine

In Ukraine, three trainings (4#burs each) were conducted for napecialist decision makers in
2018 and 82 persons were trainethe trainings were organized as group exercisekyidual tasks
classroom discussigppractical tasks in the classroomdhat the REHAU Training Cenirerkshops
conducted bymanufacturergvendors ofenergy efficienequipmentand materials.

In Ukraine, most of decision makers believe consumption of energy resaorge#dings and
facilities is linked exclusively to thickness of insulation materiad usbuilding envelopes. The
training course aimed at increasing awareness of-specialist decisiomakers of basic principles of
constructionof nearly zereenergy buildings, design of engineering systerpglieable solutions and
technologies for apament blocks and use of locally available alternative energy sources.

Non-specialist decision makevgho are the specialisi® charge of construction surveillance and
construction techniques, design and implementation of construction projects at putitic a

residential buildingsincluded public servants at governmental agencies, experts working for local

city councils and oblast state administrations, city planners and architects in municipalities, managers
at public buildings, policy makers, Individ&altrepreneurs, representatives of NGOs, etc.

Training modules and resulésd details on the trainingsre presented in Table below.

Table 5.1

No. Module Results
1. Legislation on energy efficiency in | The trainees were familiarizealith:
building industry

- Requirements to energy efficiency in Ukraine.

- Current national norms and relevant internationa
norms.

- Improving energy efficiency norms in Ukraine for
achieving consistency with the approach to
environment in the world.

- Engineering, techinal, financial issues, housing
management in energy efficient buildings.

2. Design and installation of energy | The trainees were familiarized with:

efficient heat supply systems

- Regulating heat supply in the building: individual
apartment and in the bilding in whole.

- Energy efficient heating systems.

- Systems used for estimating and monitoring
consumption of heat resources. Local and
centralized monitoring of heat energy consumptio
- Installation of thermostats and heat meters with
convectors ad heaters.

3. Design of energy efficient power The trainees were familiarized with:

supply systems

- Optimizing power supply in the building for
attaining autonomous energy saving operation.
- Integration of alternative energy sources into
power supplysystem in the building.

- Systems used for monitoring and control of
consumption of electric energy.ocal and

D44 15



No. Module Results
centralized monitoring of electric energy
consumption.
4, Energy efficiency measures in gas | The trainees were familiarized with:
supply and water supply systems in
modern buildings - Efficient consumption of natural gas. Estimation
and monitoring and regulation of natural gas
consumption.
- Reduction of water consumption. Estimation and
monitoring of water consumption.
5. Improving maintenance bbuildings | The trainees were familiarized with:
and facilities
- Thermal modernization of buildings: requirement
energy audit and examination of engineering
systems.
- Energy performance certificates of buildings.
- Estimation of heat losses througluitding
envelope and ventilation; solar radiation; energy
efficiency type of the building.
- Thermal modernization o buildings: technical an
economic issues.
- Deep retrofit of residential buildings: mandatory
and optional improvements.
6. Automated systems for regulation of The trainees were familiarized with:
energy consumption and micro
climate control in the building - Regulation and monitoring of heat energy, water
electric energy consumption in the building.
- Regulating and monitoring miciimate in the
building.
- Regulating and monitoring air exchange in the
building.
- Software for monitoring and regulation of
consumption of energy resources in the building.
7. Certification of buildings The trainees were familiarized with:
- Certificaton of green buildings.
- Energy performance certification of buildings.
- What energy performance indicators are under
consideration during energy performance
certification of buildings?
8. Energy audit of buildings The trainees were familiarized with:
- What buildings and constructions should be ene
audited.
- What equipment is used during energy audit
- Stages of energy audit.
- Assessment and analysis of energy consumptiof
the building.
9. Investments in construction of new | The trainees were familiarized with:
energy efficient buldings.
Government support
D44 16



No. Module Results

Programs and financing options provided by bank
private investors and under national programs
initiated by the Government

10. Heat supply sources, diversification| The trainees were familiarized with:

and decentralization of aergy
sources. Alternative energy sourceg - Heat pump as the alternative heating technology
- Selecting a heat pump. Effective operation of a
heat pump.

- Estimating payback period for heat pumps.

The summary of all courses organised forsite professionals is presentéatable 5.2.

Images from the courses
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Table 5.2

No. Course title Date Participant Profile No. of No Location
hours attendees

1. Nearly ZereEnergy Buildings 19-22.02.2018 Decisioamakers 44 29 Ukrainian NZEB Hub
Project Manager

2. Nearly ZereEnergy Buildings 19-22.03.2018 Decisioamakers 32 27 Ukrainian NZEB Hub
Project Manager

3. Nearly ZereEnergyBuildings 2-5.04.2018 Decisioamakers 32 26 Ukrainian NZEB Hub
Project Manager

Total attendees 82
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International web -based e-learning

Ly 2NRSNJ (2 &adzJL2 NI § Ke8ch begobd the gdalirapiicylirSitsitiars of th® G A G A G A
consortium a wekbased, publicly accessibldearning course for nospecialists with decision

making capacity was developed by the Passive House Institubeder to cater for different
backgroundandneed (0 KSA LAS/PAYF f A 4G ¢ 3IANRdzL) 2F LISNE2Ya 61 & &c

el |

¥

_‘{‘ &> -

End Users Investors Politicians

While sharing some of the contents a dedicated path for each group is offered, adding or leaving out
information as relevant for th&lentified needs. This allows a targgtoup specific approach and a

very concise course in each calse. user should be put off by content that is not immediately
relevant.lIt will also enable executives with tight diaries to use occasional spare tirtteewnriNZEB
information.

Anyadditional desire for more idepth information can be answered by links to websites, -tyige
resources, videos and, last but not least, far more comprehensigaraing programmes.

The courses were developed in English leagg and can thus be used in all partner countries and the
EU as a whole. Subsequent translation is invited but was not possible in the scope of the project.

A further application of the ¢earning courses is as a possible primer for classroom coursesrior
specialists or construction workers, thanks to the focused and concise approach and generally
understandable language. This will offer a powerful enhancement to the learning experience as it
frees the parties involved from time and spatial constraiMaluable classroom time npdbe more
effectively used as the attendance has already appreciated the basics of Passive House/NZEB
concepts anderminology.

The course can be accessed by the following link:
https://elearning.passivehouse.com/course/view.php?id=19
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https://elearning.passivehouse.com/course/view.php?id=19

¢KS 10620S YILI 3A0Sa |y AYRAOIGA2Yy -Ramnindg®aBormt OG A OA
from 2017 when the nospecialists courses started until the end oé thrairto-NZEB project.

Despite not all visitors focusing on the said course it becomes apparent that an important and

valuable range of influende gained in Europe and beyond.

The following picturegllustrate the elearning programme with aelectionof screen shots. The true
interactive experiencavill of course aly be conveyed by using the dime material.
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