Project coordinator:

N Y SEVEN, The Energy Efficiency Center z.0.
.‘ rafi =d U Americkd 17, 120 00, Praha 2, Czech Republic

+420 733 746 624 www.craftedu.eu

DELIVERABLE: 7.5
Publications in open access sources

Authors:@ifi
o (SvEﬁn,'I,:r

ré§ek, Jakub Kvasnica, Vaclav Sebek
ek Peter Doktor (ViaEuropa), Pavol
Kov‘ééik Dragomir Tzanev (EnEffect), Ronald

Setznagel (17&49), Renata Schnelderova Heralova, Jan

Setting up national qualification and training scheme for craftsmen in the
Czech Republic and developing the further offer of training courses in
Slovakia, Austria and Bulgaria.

Grant Agreement Number: 785036
CraftEdu

Date of delivery: 30/11/2021

This project has recieved funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 785036 1



Project coordinator:

N e SEVEn, The Energy Efficiency Center z.0.
.‘ rqft [ ] d U Americkd 17, 120 00, Praha 2, Czech Republic

+420733 746 624 www.craftedu.eu

Contents

SUMMARY

ANNEXES

This project has recieved funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 785036




Project coordinator:

N N SEVEN, The Energy Efficiency Center z.0.
.‘ raf‘l' ) d U Americké 17, 120 00, Praha 2, Czech Republic

+420733 746 624 www.craftedu.eu

Summary

Besides the regular dissemination and communication activities and relevant articles in print
news and digital media, the partners delivered and/or contributed to the following scientific
and/or professional articles in open sources:

1. PROJEKT CraftEdu: ENERGETICKA OBNOVA BUDOV POTREBUJE DOBRE
VYSKOLENYCH REMESELNIKOV (eng: CraftEdu PROJECT: ENERGY RENEWAL OF
BUILDINGS REQUIRES TRAINED CRAFTSMEN), authors: Ing. Pavol Kovacik, PhD.,
MBA; RNDr. Ing. FrantiSek Doktor, source: https://www.siea.sk/wp-
content/uploads/ES 3 2020 craftedu 7.pdf (also attached in annex);

2. CRAFTS ARE GETTING READY FOR NZEB — DEVELOPMENT OF E-LEARNING
PLATFORM, authors: Frantisek Doktor; Dragomir Tzanev; Ronald Setznagel; Jan
Pojar; Jiri Karasek; Jakub Kvasnica, source:
http://bit.fsv.cvut.cz/doi/bit.2021.01.01.html (also attached in annex);

3. Sustainable Energy Skills in the Construction Sector 2.0, authors: Maktabifard, M.;
McCormack, P.; Jammet, M.; Jakob, U.; Lucas, J.; Stojanovska-Georgievska, L.;
O’Reilly, P.; Petri, |.; Wagenhofer, G.; Raetchi, S.; Karasek, J.; et al., source:
https://www.mdpi.com/2673-4931/11/1/20 (also attached in annex);

4. CraftEdu - Inovativni vzdélavani pro uspornéjsi budovy, authors: Ing. Jan Pojar, prof.
Ing. Renata Schnelderova Heralova, Ph.d., source: https://docplayer.cz/198895352-
Tecnicall-ctvrtletnik-ceskeho-vysokeho-uceni-technickeho-v-praze-podzim-
2020.html (also attached in annex).
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PROJEKT CraftEdu:
ENERGETICKA
OBNOVA BUDOV
POTREBUJE DOBRE
VYSKOLENYCH
REMESELNIKOV

Ing. Pavol Kovacik, PhD., MBA,

prezident Zvazu stavebnych podnikatelov Slovenska

RNDr. Ing. FrantiSek Doktor,
ViaEuropa®

Zvéz stavebnych podnikatelov Slovenska ako
jediné zamestnavatelské zdruzenie v staveb-

nom odvetvi dlhodobo pracuje na zlepSovani
podmienok na jeho rozvoj tak, aby boli

slovenski stavbari schopni Uspesne zvladnut

vsetky vyzvy, ktoré buduicnost prinasa.

V ramci dlhodobej stratégie obnovy budov

treba okrem vystavby budov s takmer nulo-
vou potrebou energie (NZEB) do roka 2050

prisposobit obnovu budov nasledujucim
cielom: znizit emisie sklenikovych plynov

0 80 az 95 %, dosiahnut vysoko energeticky
efektivny a dekarbonizovany fond budov
a ulahcit transformaciu existujucich budov

na budovy nZEB.

Rocna miera obnovy budov v ¢lenskych
Statoch Eurdpskej Unie sa vSak pohybuje
v rozmedzi len od 0,4 do 1,2 %. Pritom na
dosiahnutie zamerov Eurdpskej ekologic-
kej dohody [1] sa rychlost dekarbonizacie
budov bude musiet” aspori zdvojnasobit.
Podla tejto dohody by sa ¢lenské Staty
mali v nastupujucej dekade zapojit' do
.Vviny obnovy” verejnych i sikromnych
budov. Ma nielen vyriesit energeticku
hospodarnost’ budov, ale aj cenovu
dostupnost’ byvania.

Okrem doéslednejsieho presadzovania
dohodnutych cielov v energetickej
hospodarnosti budov a prehodnotenia
dlhodobych narodnych stratégii clenskych
Statov v oblasti obnovy [2] pripravuje
Eurépska komisia aj niekolko noviniek.
Komisia posudi moznost zahrnat’
budovy do eurépskeho obchodovania
s emisiami. Tento navrh nie je novy, uz
pred 15 rokmi sa objavili navrhy na
zaradenie domacnosti do systému, ktory
by ich motivoval zniZovat spotrebu
energii, inak by Celili emisnym priplatkom,
ktorych vyska by sa odvijala od ceny
povoleniek na emisie CO, na eurépskom
trhu. Vtedy vSak eSte neboli pripravené
podmienky.

Dal$ou vyznamnou zmenou bude
novelizicia nariadenia EU o stavebnych
vyrobkoch. Jej cieflom je integracia

stavebného sektora do bezodpadového
obehového hospodarstva, digitalizicia
fondu budov a zvysenie jeho odolnosti
proti zmene klimy.

Komisia zaroven podpori obnovu budov
znaénymi investiciami vratane inovac-
nych systémov financovania z programu
InvestEU. Az 30 % prostriedkov z fondu
InvestEU sa pouZzije na boj proti klimatic-
kym zmenam. Prispeje aj skupina
Eurdpskej investi¢nej banky (EIB), ktora sa
zaviazala zvysit svoj ciel v oblasti klimy na
50 %, ¢im sa stane eurdpskou klimatickou
bankou. Okrem toho sa v rokoch 2021 az
2027 preinvestuje z Kohézneho fondu

a Eurépskeho fondu regionalneho rozvoja
prinajmensom 108 miliard eur na projekty
slvisiace s klimou a so Zivotnym
prostredim. Na inovacie a podporné
aktivity vyclenila komisia v novych
programoch Horizont Eurépa a Life viac
ako 35 miliard eur. Plynuly prechod na
tieto programy ma zabezpecit' nielen

1,35 miliardy eur v poslednom roku
Horizontu 2020, ale aj dodatoc¢na vyzva

v celkovej sume takmer 1 miliarda eur
operativne zaradena do programu

v tomto roku, Specificky zamerané na
podporu cielov Eurdpskej zelenej
dohody([1].

Zvéaz stavebnych podnikatelov Slovenska
si uvedomuje potrebu zaoberat' sa

otazkou vystavby budov nZEB a obnovy
budov, ktoré budu viest' k uhlikovej
neutralite. Z nich vyplyvajdce technické

a technologické problémy mozno
zvladnut iba s dostatocnym mnozstvom
kvalifikovanych odbornikov, a to nielen
inZinierov, ale aj remeselnikov. KedZe uz
dnes pracujeme s novymi materialmi

a vyzaduju sa nové postupy, je potrebné
pripravit doterajsich skisenych remeselni-
kov a odbornikov na dobré zvladnutie
tychto novych poZiadaviek a technolégii.
Aj z toho dovodu bude zvéz na tohtoroc-
nej konferencii Férum slovenského
stavebnictva 2020 diskutovat’ na tému
Dlhodoba stratégia obnovy bytovych

a nebytovych budov.

Otézka znie: Sme pripraveni uchopit’ tuto
Sancu a premenit ju na Uspech v rozvoji
byvania a obnovy fondu budov? Najdeme
dostatok vyskolenych odbornikov, ktori
budd schopni zabezpedit obnovu budov
s pozadovanou energetickou hospodar-
nostou a vo vysokej kvalite zastavaného
priestoru, poskytujuceho Uzitkové
vlastnosti novej generacie pre uzivatelov
budov?

Eurdpska komisia a jej Agentura pre malé
a stredné podniky podporuje pripravu
programov vzdelavania v tejto oblasti uz
niekolko rokov. ZSPS v spolupraci

s dalSimi partnermi na Slovensku, ale aj



Obr. 1 Modely stavebnych konstrukcii pouZivané na Skolenia remeselnikov o poZiadavkdch na energeticki hospoddrnost budov.
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v zahranici, dosial implementoval projekty
StavEdu a ingREeS, ktoré nasli pokracova-
nie v projekte CraftEdu.

CraftEdu nadviazal na devat prierezovych
programov pripravenych v ramci projektu
StavEdu rozvojom kvalifikacného ramca
pre zelené zruénosti v stavebnom sektore
a pripravou dalsich siedmich programov
zameranych na remeselnikov s dérazom
na domy s takmer nulovou potrebou
energie. Programy zahffaju aj technologie
v inteligentnych budovéch, e-mobilitu

a zapracuju vysledky pilotného projektu
zameraného na definovanie indikatora
inteligentnej pripravenosti budov.
Projekt je implementovany v Bulharsku,
Ceskej republike, na Slovensku a v Ra-
kasku. Celkovo sa do projektu zapojilo
devat’ partnerov reprezentujlcich stavebny
sektor, vzdelavacie institicie a malé

a stredné podniky. Rovnako aj cely rad
stakeholderov, ktorych cielom je podpora
remeselnikov, dalSieho vzdelavania

v oblasti energetickej efektivnosti

a vyuzitia obnovitelnych zdrojov energie,
podpora obnovy budov, ako aj stavebnych
firiem a ich dodavatelov.

Projekt sa zameriava aj na tieto hlavné
potreby a prekazky, ktoré predprojektova
analyza zdoraznila v cielovych krajinach:

« nizka kvalita stavebnych prac, ktoré
priamo ovplyviuju energetickd hospodar-
nost’ budov,

« Strukturalne zmeny v stavebnictve
sUvisiace s priemyselnou revoluciou 4.0

a technologickymi zmenami suvisiacimi

s energetickou hospodarnostou budov

a rozvojom obnovitelnych zdrojov energie,
* zniZenie poctu Ziakov v stavebnych
odbornych skolach a nizky zaujem
mladeze o stavebny priemysel.

Projekt dalej rozvija spolupracu v strednej
Eurépe medzi Ceskou republikou,
Slovenskom, Madarskom a Rakuskom

a ulahcuje prenos know-how a skisenosti
z viacerych projektov implementovanych

v tomto regiéne, ako napriklad StavEdu

a NewCom so zameranim na remeselnikov,
ako aj projektu Net-Ubiep, o ktorom sme
pisali v aprilovom vydani v minulom roku.
Spracovanie jednotiek ucebnych vystupov
pre zelené profesie v stavebnom sektore
prispeje do spracovania eur6pskeho ramca
kompetencii s ciefom poméct’ rozvijat’

a hodnotit vedomosti a zru¢nosti v oblasti
zmeny klimy a udrzatelného rozvoja, ku
ktorému sa Eurépska komisia zaviazala,

a takisto prispeje do revizie kvalifikaénych
Standardoyv, ktorl zacala Sektorova rada
pre stavebnictvo, geodéziu a kartografiu

v ramci zruénosti ndrodného projektu pod
zastitou Ministerstva skolstva, vedy,
vyskumu a Sportu Slovenskej republiky

a Statneho institatu pre odborné
vzdelavanie.

Tymto projekt umozni Sirenie dalSieho
vzdeldvania pre remeselnikov. Na tento
Ucel spracovala Eurdpska komisia navrh
podmienok pre Eurépsky socialny fond,
ktory zohréa klG¢ovu Ulohu v proaktivnej
rekvalifikacii a proaktivnom zvySovani
Urovne zrucnosti. Len takto moézeme
uchopit $ancu, ktora sa ponuka slovenské-
mu stavebnictvu, na zabezpecenie
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|

dlhodobého rastu a zvysenia kvality
byvania a jeho SirSej dostupnosti pre
obyvatelov vratane mladych ludi, ¢i uz
formou vlastnictva, alebo rozvojom
najomného byvania. Zaroven to pomoze
naplnit zdmery a zavazky Slovenska, ktoré
vyplynu z Eurépskej zelenej dohody.
Projekt podporil aj Siroky dial6g stakehol-
derov o ddlezitych legislativnych a regu-
lanych otazkach, od ktorych zavisi
Uspesné zapojenie Slovenska do ,viny
obnovy” verejnych i suikromnych budov

v Eurépskej Gnii.

L]
& CraftEdu

Tento projekt ziskal financné prostriedky
z programu Eurdpskej inie pre vyskum
a inovdcie Horizont 2020 na zdklade
Dohody o grante ¢. 785036 —CraftEdu.
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Abstract

Since 1 January 2020 it is prohibited to build other than nearly zero energy buildings (nZEB) in the EU
countries. This introduces more stringent requirements on all professions from architects to crafts. The
construction of new buildings brings higher demand for technology but also for life-long education.
The information and knowledge we learned at school is hardly sufficient today, therefore CraftEdu
project introduced now qualification and training scheme for nZEB. Due to the restrictions in 2020-
2021 the education for the craftspeople was transformed into the fully electronic way. The goal of the
paper is to introduce new method and approaches of e-learning we used in four countries. Education
courses for eight selected crafts were prepared for the winter and autumn 2021. Most of them did not
take place in classrooms but were performed online, using online training platform, video content,
mock-ups, or a webinar form. Even in the category of craftspeople there is significant demand for e-
learning courses. This significantly increased the interactivity and attractiveness of the training courses.
The courses took place in the Czech Republic, Slovak Republic, Bulgaria and Austria. The e-learning
showed possibility of upscaling of the training process.
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Introduction

CraftEdu is a Horizon 2020 project, which aims to develop innovative qualification and training
schemes for craftsmen and on-site workers in the field of energy efficiency and use of renewable
energy sources in buildings. Project’s activities concentrate in the Czech Republic and Slovakia, also
involving Austria as source of motivation and experience, and Bulgaria as a potential replicator.
Inevitably, the proximity of languages and building traditions helps, and the first results are definitely
promising.

Particularly the project leads to:

e Development of 7 training programmes and appropriate training courses for further education and
training of craftsmen and on-site workers in the field energy efficiency and use of renewable energy
sources of buildings.

e Development of on-site training course based on the training course developed by CrossCraft
project (IEE project BUS Pillar II).

e Setting up permanent network of trainers delivering the programmes developed under the project;

e Training of trainers for delivery of the programmes.

e Development of e-learning programmes for targeted craftsmen and construction professionals in
Austria, Bulgaria, the Czech Republic and Slovakia.

e Proposals to governments for incentives boosting demand for highly qualified workers.

Especially nowadays, when many activities are being moved to a virtual environment, e-learning
methods are gaining in importance. Therefore, within its activities, CraftEdu project emphasizes on
utilization of the gained know-how and study materials developed within the project via the e-learning
programmes. This paper further discuss the process of selecting a suitable e-learning tool along with
along with a description of the options of the chosen tool and the content of the developed e-learning
programmes.

Methodology

A study of the available software tools was performed to select the appropriate form publishing the
e-learning content for training programs in target countries. The most suitable one was chosen out of
the examined methods. The development of content for the user, courses have been set up in selected
countries (language variants). CraftEdu courses include access to study documents created in previous
parts of the project, links to video lectures and links to e-learning courses. E-learning courses include
practical exercises, stop/go questions and multiple-choice questions for self-evaluation. Prototype
courses for the Czech Republic were created and presented. Courses for other countries are created
and added to the database.

Review of available tools

There are various definitions of e-learning. Lee & Lee state, that “E-learning is an on-line education
defined as the self-paced or real-time delivery of training and education over the internet to an end-
user device.” [1], whereas Marques defines e-learning as “...distance education though remote
resources” [2]. More comprehensive definition is provided for example by Bermejo, who states that “E-
learning is education that uses computerized communication systems as an environment for
communication, the exchange of information and interaction between students and instructors.” [3]
Very comprehensive article called Building an Inclusive Definition of E-Learning: An Approach to the
Conceptual Framework on this subject was published by Sangra, Vlachopoulos and Cabrera, stating
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that the topic of e-learning is so comprehensive, that creating a single, inclusive definition of e-learning,
that would be widely accepted, is very difficult [4].

The semantic questions about e-learning are not part of this review though. For the purpose of this
review, e-learning is a process of education with the use of information, communication and digital
technologies for creation and distribution of education content, communication between students and
lecturers and education management.

Learning management system (LMS) is an electronic or digital platform. Its main purpose is to realize
e-learning activities. It is not widely defined, because as Kats states, it is not “..productive to try to find
one all embracing ‘essential definition’ of what LMS is...” [5, pp 17]. E-learning tools are any tools, used
for realizing e-learning activities. One of the definition states, that such tools are usually very project
specific or are united into platforms, i.e. LMS.

Review basics

The main aim of this research was to review main e-learning possibilities across the market with the
relation to the project. As defined, e-learning is a process. Therefore its comparison is only relevant
project-wise. On the other hand, comparison of specific e-learning tools might not be relevant enough,
due to their granularity and complicated categorization. This might not fit to the needs of the project
and could provide too many dead-ends, which would not be relevant to the project. The best way to
approach the topic is to do a review of existing LMS, along with their tools description and comparison.
The best value for future decision-making process will be achieved this way.

Over 50 LMSs were identified and briefly reviewed. Based on this preliminary research, following
LMSs were examined more thoroughly and reviewed [7]:

1. Moodle 6. Google Classroom 11. Chamilo

2.  Courselle 7.  Litmos 12. Asentia

3 Canvas 8. Docebo 13. Thought Industries
4. TalentLMS 9. iSpring Learn

5 Schoology 10. Blackboard

While difficult to compare, each LMS has its unique features. Key aspects and features were
identified and outlined in a unified table. Each LMS was described in following unified pattern
(paragraphs):

e General background and history;
e License and pricing;
e Basic description, deployment, strengths and weaknesses.

LMSs review

LMSs review were based mainly on the internet research and authors’ personal sources. As a
foundation source, a high-quality internet web page dealing with e-learning industry was used [6]. Basic
information about all reviewed LMSs were gathered and then cross-references with official LMSs
sources (usually official web pages). Data were cleaned, updated, and corrected, according to review
requirements. For every reviewed LMS, main page print screen was included, but this might not have
necessary value, as it doesn’t explain any of the LMSs feature properly, it is merely informative.
Information presented in following chapters are sometimes based on trusted reviews of described LMS

[7].
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Description of the selected form of e-learning

For the purpose of publishing e-learning within the CraftEdu project, it was decided that the
displayed systems are suitable, but it will be more beneficial to create own system, which will fully
correspond to the goal of the CraftEdu project. It was decided to create own database. The core of the
software solution is based on October CMS which is built on PHP Laravel framework. All software parts
are based on open source technology. The basis of the October CMS was extended by a programmer
with required database entries, courses and tests management and basic e-learning environment. The
October CMS backend was extended and is accessible according to the user levels defined by
Operational rules [8]. The frontend of the database is accessible at craftedu.eu subdomain:
database.craftedu.eu. The frontend provides list of open courses, possibility to register new users,
courses, browse open courses and e-learning lessons and tests (quizzes).

Description of the CraftEdu course database (Frontend)

A custom database has been created that meets the requirements of the CraftEdu project. The user
has access to the database using a web application. The user has the option to view available courses
and can choose a course that is useful for his profession. After registration and login to the database
system, the user can log-in as a course participant. The course participant has access to all available
training methods available in the CraftEdu database.

Language variability

It is currently viewable in the database in four language variants. Setting up national qualification
and training scheme for craftsmen in the Czech Republic and developing the further offer of training
courses in Slovakia, Austria and Bulgaria. The supported languages are:

e Czech;
Slovak;
e German;

e Bulgarian.

Professional focus of courses

The distribution of courses varies by country. Each country has its own requirements and legislation.
The following list shows the total range of courses provided; 8 professions in total:

e HVAC installer;

e Carpenter;

e Low-voltage electrician;

e High-voltage electrician;

e Windows fitter;

e Hydro-insulator;

e Stove and chimney builder;

e Stove and chimney - Inspecting technician.

Structure of courses

The purpose of the course for individual professions is to acquaint the participant with the basic
principles in the field of construction of nZEB buildings and to help develop his skills and awareness of
the issue. The course focuses on constructions, working procedures, technologies and materials,
correct execution of details and connections of constructions and quality control of performed works.
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The courses consist of three parts, three learning areas. It is appropriate to combine these areas and
gain a more comprehensive view of the issue.

Text training materials

The first part of the course is text training materials, which are accessible to course participants after
registration and binding enrollment in the course below on this page. The study text of the training
materials is divided into two main parts - the general part, which every worker on the construction site
should know, and the professional part, which is intended for specific trades. The texts are practically
oriented, with a number of explanatory pictures and comments.

Video courses and lectures

In addition, videos with lectures are available to deepen knowledge. The link to the videos can be
found on YouTube, during the course the listener will get links on which videos he will find. Lecture
videos are divided according to thematic areas. Videos are prepared for a common theoretical part,
which deals with an introduction to the nZEB topic, and videos are prepared dealing with individual
professions.

E-learning

The third part of the course is e-learning, which can be used to verify the acquired knowledge and
its subsequent testing using interactive tests created for comprehensive areas of the topic. The
prepared e-learning for professions contains a summary of essential information, procedures and
principles that must be known when performing constructions in the nZEB system. A course participant
can enter an e-learning course using the links provided after registering for the course.

Interface procedures and controls

The following text describes in detail how to control the database. It describes how the user registers
for the course, obtains study materials and links to spread knowledge.
Step 1: Course registration procedure

Those interested in registering for a CraftEdu course can register on the course registration page.
Login is available at:

e https://database.craftedu.eu/cs  — for the Czech Republic (Czech)
e https://database.craftedu.eu/sk  — for the Slovak Republic (Slovak)
e https://database.craftedu.eu/at  — for Austria (German)

https://database.craftedu.eu/bg  — for Bulgaria (Bulgarian)
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Figure 1: Login/Introduction screen — for the Czech variant (source: authors)

Step 2: Procedure for obtaining study material

After logging in, the course participant will get access to download the created study materials (PDF
format). These training materials are available on the page of individual courses in the block training
documents. The Student’s handbook prepared within the CraftEdu project is available to the course
participant. There are also Trainer’s guidebook and Tests available for trainers, which should help
trainers in teaching the course.

Step 3: Procedure for obtaining video material

After registering, the course participant will have access to links to created videos with lectures and
video courses. These training materials are available on YouTube. Access to individual videos for each
course. Each course refers to videos that are relevant to the profession.

Step 4: E-learning - registration and e-learning completion process

After registering for the course, the course participant has the opportunity to use e-learning
material. E-learning courses offer the possibility of verifying the acquired knowledge by studying the
Student’s handbook. Here, the course participant can check his knowledge and repeat important
information. Common courses are available for each profession. These courses deal with the topic of a
general introduction to the issue of nZEB, airtightness of buildings and acquaint the course participant
with detailed models of case structures. Each profession also has its own e-learning course. When the
user uses the e-learning link, he gets to the e-learning web application. The first page contains a
description of the e-learning course, there is important information about the course and brief content
of the course.
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nZEB c¢ast 1: Vzduchotésnost budov

Pred Vami se nyni nachazi e-learning zabyvajici se problematikou budov s téméf nulovou spotiebou energie

(nZEB) a zasadami jejich kvalitniho provedeni. E-leaming je rozdélen na tii Easti
Cast 1/3: Vzduchotésnost
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Figure 2: E-learning course introduction page — Airtightness — for the Czech variant (source: authors)

Each course has its own progress bar. The progress bar shows the number of pages in the course,
the current position in the course (page displayed), and the number of pages already completed.

e Blue Cells - Already read pages and answered quizzes;
e Green cell - Currently displayed page;
e Gray cells — Unexplored pages.

Figure 3: E-learning course — Course progress bar (source:

authors)

The progress bar can also be used as a button to return to the already displayed pages of the e-
learning course. Study topics for the selected profession are divided into chapters and displayed on
pages of the e-learning course based on technological and technical focus. The content of the page

consists of text, tables and pictures (see Figure 4).

The user can proceed to the next page by clicking on the button at the bottom of the page, after
studying the displayed page. After clicking on the button, the participant of the e-learning course is
moved to the next page or a quiz corresponding to the lesson just completed is displayed. Course
participant in the context of e-learning can test their acquired knowledge through quizzes. The quiz is

part of e-learning courses.
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Vzduchotésnost 1 - Uvod do
vzduchotésnosti

Vzduchotésnost neboli takeé nepriivzdusnost, predstavuje schopnost prvku propoustét vzduch.

Popis

1. Odtok dopadsjic vody,

2. Ochrana proti vétry,

3. Izolaéni a vaduchotésnd rstva,
4. vrstva pro kontrolu péry,

Uvod do problematiky 2 Commepeni

Budovami s téméf nulovou spotiebou energie se mysli budovy s nizkou energetickou narocnosti, potazmo s
pokrytim &asti energie z obnovitelnych zdroji. BIiZsi pozadavky na nZEB jsou definovny v zékoné &
406/2000 Sb., 0 hospodafen energii a zejména v jeho provadécim predpisu, ve vyhlasce &. 78/2013 Sb. o

energetické nérofnosti budov (respektive v nové vyhldsce & 264/2020 Sb. o energetické ndrognosti z dervna || VIV vaduchotésnosti na budovu

2020, kters vejde v Ucinnost 1. 25712020). Aby standardu nZEB bylo dosazen, je proto poteb jak béhem S - e
nvrhu stavby, tak behem jejirealizace, dodrZet urtita pravidla a principy. Konstrukce) - netésnostmi mie proudit z interiéru do exteriéru teply vzduch hnany vztlakem vzduchu nebo
provazem vzdushotechnickeho zafizeni a pisobit tak jako nositel vinkosti
2) Zabrafuje tepeinjim ztrstém (ispora energie prostFednictyim snizené infitiace exfitrace) - nekvalitné

provedené a netésné konstrukee Ize srovnat s pootevienym oknem, kudy se v zimé teplo ztraci ve velkém

mnozstvi.

3) Zvyuje ochranu proti hiuku - zvukové viny se snadno §ifi vzduchem, napi. pres pripadné mezery i
Vytapénl P " - 2t & P

4) 2vyduje kvalitu vzduchu ~ umoziiuje leps cirkulaci a efektivngjai vyuziti regulované vjmény vzduchu

. X ; o N i . 5) Zabrafiuje vnikéni znedisfuiicich latek do mistnosti
Utéchto témat je vhodné, aby je znali véichni pracovnici, ktefi se budou na vystavha budovy podilet, protoze
kazdy pracownik miize zapiicinit nebo nalézt chybu, kters by mohia v budouenu zpisobit problémy a mit 6) 2vy3uje komfort bydleni - napomahs udrzen stability nastavensho vnitiniho prostied, dale zamezuje

negativni dopad na kvalitu bydleni i na naklady na odstranéni takové chyby. napf. suchu nebo akumulaci studeného vzduehu v prizemi

DalSi lekce

Mechanicka ventilace s rekuperaci tepla
2 - Jednotka mechanickeé ventilace s
rekuperaci tepla

Vytapéni a chlazeni 2 - Rizné typy budov
a technologii

Jednotlivé typy budov a technologii maji vzhledem ke svym fyzikélnim viastnostem riznou schopnost

absorbovat teplo. Od toho se odviji rychlost, s jakou je mozné vytopit stavbu. Schopnost absorpce teplamé - nické ventilace s rekuperaci tepla

zéroved viiv i na dobu, po kterou si konstrukee teplo dokaze udrzet, coz mirze mit viiv napiiklad na stabilitu
teplot v noci (pfes den se mistnosti vytopi a pies &ast noci si diky konstrukeim udrzuji stabilni teplotu). Cely systém mechanické ventilace je fizen jednotkou mechanické ventilace, dnes se jiZ standardné pouzivaji
jednotky s rekuperaci tepla (,Mechanical Ventilation with Heat Recovery” MVHR). Tato jednotka se stard o

Z6éné 5 betonové konstrukce épe skumulujiteplo. Dievéné konstrukes a interiérové izolace ma $patné

akumulaéni viastnosti, ale dochézi tak k okamzité zméné teploty pfi potfebé ochladit nebo vytopit mistnost

veskeré procesy Uprav piivadéného a odvadéného vzduchu.

ik potrubi pro Vnitini potrubi pro odvod
pivod viduchu o viduch
» w

Vnitinl potrubi pro privod
b 210k o1ty

Zleva:

« Zdéna konstrukce + ETHICS, Izolaéni cinly
+ Zelezobeton Pérobeton + tepeln izolace Do jednotky MVHR vedou miniméiné tyi zékladni potrubi, kera zajiétui odvod odpadniho vzduchu a piivod
+ Systém ocelovjch rémd + tepeind izolace &erstvéno vzduchu do interiéru. Gerstvy vzduch je fiftrovén & pfivédén do jednotky pfivocnim potrubim, v

+ Izolaéni betonové becnéni

G EEPR o jednotce dochazi k rekuperaci tepla, Serstvy vzduch se ohfiv/chladi pomoci odpadniho vzduchu a mize byt
« Dievo (dfevény ram, CLT, TUI/FJ, .) + tepelné izolace

déle upravovén (dohFivni/chlazeni, Gprava vinkost,..). Odpadni potrubi naopak odvadi odpadni vzduch, v

jecnotce se vyuie pro rekuperaci tepla a je odveden mimo objekt.

Figure 4: E-learning course — forms of the e-learning course pages — for the Czech variant (source: authors)

The quiz evaluates the answers for the user, and he knows which questions he answered incorrectly
(red color). The participant obtains the information he/she must add to successfully complete the
course. Quizzes are positioned so that it always after the closing of the thematic area. They help the
participant to understand the basic information of the issue. Quiz questions take various forms. They
can look like a simple question with one correct answer or question with more than one correct answer
than user must mark them all. Furthermore, the questions may look like a blind table, where the user
must correctly assign the answers to the correct columns and rows. Last but not least, there are very
interesting questions for compiling the right order. These questions are mainly used for questions
related to technological processes.
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Kviz - Vzduchotésnost 9
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Figure 5: Selected page of e-learning - one of the Quizzes — for the Czech variant (source: authors)

Country specific results and approaches

Specific approach in Slovakia

Prior the project, the use of e-learning in the education of craftsmen in the construction sector has
been questioned. Therefore, there was little experience with it. The main argument was that this form
of education lacks the transfer of practical experience and the development of manual skills. However,
it should be noted that the lack of experience with e-learning and the typical aversion to innovation in
the construction sector was the real reason.

However, the pandemic of the new coronavirus has forced vocational training practitioners to look
for ways to use digitization in the training of craftsmen, and the project has made a breakthrough in
the thinking of all stakeholders.

Although the degree of interactivity during online education could not reach yet the level of in-class

education, the undeniable advantage of the e-learning course has been its flexibility. The participant
could choose the time when he/she wants to study, could repeatedly complete selected parts of the
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course, downloaded all the materials immediately, and could choose the appropriate pace of the
training.

On the part of the participants of e-learning courses, the project partners highly value this form of
vocational education and training. There was a milder wave of enthusiasm on the part of teachers
because the preparation of e-learning was very time consuming for them. The lecturers lacked
feedback, based on which they could react promptly and adapt the lectures and/or curriculum. What
the trainers evaluated positively was the fact that they developed extensive highly professional training
material that will be widely used in the future.

We consider the main success to be the fact that the interest in e-learning persists beyond lockdowns
due to Covid-19. The number of retrained professionals using e-learning is constantly growing. Some
vocational schools have taken over the training materials and incorporated them into their full-time
vocational education and training curricula. The financial support of the Horizon 2020 programme
made this possible to happen without additional costs for the vocational schools and therefore the risk
of their “investment” into digitalization of the vocational training has been minimal. Therefore, the
goals of the CraftEdu project have been exceedingly met.

The partners are considering further advance of the e-learning to increase its instructiveness and
effectiveness in transferring the practical experience and in developing manual skills by

Each course consists of three parts, which are supposed to be combined to get full understanding of
the learned subject.

o First part of the course are text learning materials, which are accessible to course participants
after registration for the course. These texts are divided into two parts - the general part, which
should be known by every construction worker, and professional part, which is intended for a
specific craft. The texts are practically oriented, with a number of explanatory pictures and
comments.

. Second part are videos with lectures and practical demonstrations for course participants,
which are accessible to course participants after registration for the course.

. Third part of the course is e-learning, with which it is possible to verify the acquired knowledge
using interactive tests, which are created for specific areas.

o These courses are aimed at 5 different professions: Carpenter, Window installer, Hydro-
insulator, Electrician (including E-mobility) and Electrician for smart technologies.

o The training topics are covered by more than 30 videos offering over 20 hours of instruction to
the trainees to illustrate the topics covered by the e-learning.

The step change in accepting digitalization of the training process commits project partners to
further improving the digitalization of educational and training process. The main challenge is to
increase interactivity and the transfer of practical skills to trainees during the vocational training
process. This means to meet the challenge of digitalization in the construction sector and address the
specific barriers for the sector to be more innovative in terms of implementing the digital layer.

Digitalization in the construction sector is lagging the other sectors such as mechanical engineering,
processing, and car sectors. Digital models of production plants, the whole production/assembly
process, including information models for supplies used in these processes are extensively used in
guiding and navigating workers and technicians throughout the production/assembly process to
achieve rigorous technological discipline and the highest possible quality of the works and produced
products. Applications of such approach in the construction sector start to emerge, specifically in the
form of Augmented, Mixed and Virtual Reality.
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Adding a digital layer to reality creates Mixed Reality (MR) rich environments, which allows going
beyond the used technologies to make possible to make the training truly interactive and hands-on in
transferring practical skills to the trainees.

Moreover, it makes possible the assessment of skills and knowledge of skilled professionals and their
maturity across the teams of professionals participating the whole lifecycle of the buildings to facilitate
their consistent and effective exploitation. This will bring another impetus to the demand for skilled
construction professionals due to enabled innovations in the whole building value chain and
throughout the building lifecycle.

MR assessment for learning outcomes will involve the following options:

. Remote assessment (indirect, synchronous): Construction professional with MR glasses carries
out task and assessor can see the work of the professional in real time over a video stream on
his computer/laptop/smartphone. Remote assessment means assessment is on a distance
(assessor and construction professional can be any distance, while having high-speed Internet
connection, indirect and synchronous assessment means that assessor and construction
professional are not in the same room, but they communicate in real time;

o Indirect, asynchronous assessment: The construction professional carries out work and creates
video documentation. External assessor reviews the video later and assess it. Indirect and
asynchronous assessment means that assessor and the construction professional are not in the
same room and working/reviewing not at the same time;

. Direct synchronous assessment: Assessor supports the construction professional in carrying
out a task. The construction professional wearing the MR-lens, the assessor gives him/her
instructions. The session is recorded. So, the skills and knowledge of the construction
professional is assessed by assessor that is in the same room and the same time.

Above are described options using 1:1 visualization. The partners will consider test adding more
construction professionals to one assessor or more assessors assess one construction professionals.
(1:n or n:1). This could test maturity of the skills and knowledge across teams, including sequences in
which one team hands over the work to another etc.

Besides the desktop interface, a dedicated mobile application could be developed to facilitate more
practical use for check up and assessment of the skills and knowledge, for example directly on
construction sites.

Specific approach in Bulgaria

The CraftEdu database in Bulgaria has been populated with numerous online training courses,
offering both comprehensive general knowledge on the basic principles of nearly zero-energy buildings
and specialized educational content of various construction crafts. Thus, a generic training course
“General principles of nearly zero-energy buildings” is already available and operational, consisting of
six separate modules:

e E-learning for the role and functions of the building envelope;

e E-learning for effective thermal insulation;

e E-learning for efficient windows and doors;

e E-learning for airtightness of buildings;

e Electronic training for mechanical ventilation with heat recovery;

e E-learning for heat loss and gains in buildings.

12
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The successful completion of these modules is recommended, although a not being a mandatory
requirement, for proceeding to the specialized training courses developed under the CraftEdu project,
namely:

e CraftEdu course for installers of window systems;
e CraftEdu course for construction waterproofing installers;
e CraftEdu course for HVAC installers;

e CraftEdu course for construction carpentry (under development, to be launched in
September 2021).

These courses provide in-depth information regarding craft-specific knowledge, skills and
competences which are crucial for achieving high quality of the on-site construction works under
project for highly efficient nearly zero-energy buildings.

The online platform is intended to serve as an integral part of various upcoming training and
certification initiatives designed in blended learning format, as the users who complete the online
courses successfully are invited to join significantly shorter practical training courses organized in
specialized training labs, and then proceed to examination and certification. Thus, a new course is being
set up in collaboration with the nZEB Roadshow Horizon 2020 project, whereas the successful passing
of the “General principles of nearly zero-energy buildings” course will secure access to practical training
sessions in the Professional high school for construction and architecture in the city of Pazardzhik
within the local nZEB days on 2-4 September 2021. The combination between the two modules will
result in covering the learning outcomes of some of the most prominent international certification
schemes, and will be recognized by a dedicated certificate issued by the Bulgarian Construction
Chamber and the local expert consultancy and CraftEdu partner EnEffect. In the next phases, it is
planned that the database will serve as a stepping stone for elaboration of nationally recognized
continuous professional development and expansion of the training initiatives supported by the
Horizon 2020 projects BUSLeague and INSTRUCT.

Specific approach in Austria

In the Austrian section of the CraftEdu E-earning courses for flatroofing and the right installation of
windows are provided. Both trades are very important and relevant for the function and quality of the
building skin of nZEBs, especially for airtightness and avoiding of thermal bridges. Moreover, the proper
function of a flat roof is responsible fort he water-tightness, and mistakes and poor quality can lead to
structural damages. As both crafts are done not only by skilled, but also by unskilled craftsmen, the
offer of low-entrance-level information and trainings is of high importance and this is provided by the
CraftEdu online courses.

Conclusion and next steps

After researching the available software for creating online courses and creating a registration
system for courses and distributing study materials, it was decided to create its own database for the
CraftEdu project (https://database.craftedu.eu). A database has been created that allows
administrators to manage online and offline courses and create e-learning courses. Courses are how
being created in the CraftEdu database. The prepared documents in the previous phases of the project
are interconnected. Student’s handbook documents and links to created video lectures and e-learning
courses are made available to course participants. As part of the project, e-learning was created in the
database. E-learning courses are divided into two parts. The first part focuses on common theoretical
issues (airtightness, cooling and heating, mechanical ventilation, etc.) The second part is prepared for
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each profession separately, this part focuses on the use of materials, proper technological procedures
within the profession. In the coming months, the creation of e-learning courses and other necessary
study materials will be completed. The created e-learning courses and other study materials will be
linked to the CraftEdu course database. So far more than 350 persons have registered in the courses
which exceeded the originally planned goal 280 in a short time of several months. We expect further
demand for the courses after second round of the communication campaign in autumn 2021. The
courses allow preparation of on demand courses e.g. for construction companies in less than one hour.
Furthermore, experienced teachers of the professional high schools will be allowed to develop their
own courses and to share them with other. It build a new environment for educational business. The
creation of the English version of the e-learning for further extension of the project’s impact is being
considered.
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Abstract: In this workshop, we discussed the targets, current status, and future plans of 10 Horizon
2020 projects—ARISE, BUSLeague, TRAIN4SUSTAIN, BIMzeED, SEEtheSkills, HP4ALL, INSTRUCT,
PRO-Heritage, The nZEB Roadshow, and CraftEdu—about how to increase the number of skilled
building professionals and/or blue-collar workers across the building design, operation, and mainte-
nance value chain.

Keywords: skill; energy; construction; building professionals

1. Introduction

The European construction sector is one of the areas with the highest potential when
it comes to reducing annual energy consumption. Facing many challenges to achieve
ambitious energy efficiency objectives, this sector aims to go forward by applying successful
training initiatives and supporting policy instruments.

For this reason, the creation of BUILD UP Skills, an EU Initiative to improve the
qualification and skills of Europe’s building workers, acted as a springboard to stimulate
the demand for energy efficiency skills. Furthermore, focusing on continuing education
of craftsmen and other on-site building workers, this initiative is home to most of the
projects presented during Sustainable Energy Skills in the Construction sector 2.0 workshop.
Conducted during Sustainable Place 2021, this workshop was a continuation to the primary
workshop with the same topic during the 2020 edition of this conference.

In this report, we are summarising the contributions of 10 Horizon 2020 projects on
sustainable energy skills and trainings in the construction value chain, including ARISE [1],
BUSLeague [2], TRAIN4SUSTAIN [3], BIMzeED [4], SEEtheSkills [5], HP4ALL [6], IN-
STRUCT [7], PRO-Heritage [8], The nZEB Roadshow [9], and CraftEdu [10].
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2. ARISE

ARISE is revolutionising the learning process by monetising skills development and
learning exchange with a dual digital system based on skills recognition rather and ac-
creditation. ARISE is developing a Europe-wide distinguishable recognition scheme of
digital energy-efficient BIM construction skills linked with a maturity-based digital ranking
system for accounting CPD learning transactions. The open competency-based qualifi-
cation scheme based on maturity levels that empower micro-learning will be the basis
for making learning transactions count. The project team will be gathering and linking
BIM modules, tools, and materials with the aim of establishing a BIM resource and skills
recognition pathway that all stakeholders can utilise, deliver, and stimulate. This will
provide BIM Energy Performance Alliance (BIM-EPA) partners and other stakeholders
with an e-learning materials repository to contribute to, whilst also developing a CPD
recognition pathway for the whole supply chain to access and utilise.

3. BUSLeague

The Horizon-2020-funded BUSLeague project works on both building capacity within
the industry (supply side) and stimulating demand for energy efficiency upskilling. On the
supply side, the main objective of BUSLeague is to upscale successful methods and training
(e.g., by working with hardware stores). On the demand side, it aims at incentivising
upskilling through recognition of skills, finance mechanisms (e.g., by introducing additional
skills requirements to access public grants), and green public procurement (GPP). Public
procurement constitutes approximately 14% of the EU gross domestic product. It, thus, has
the potential to provide significant leverage in seeking to influence the market. As part of
BUSLeague, the project partners will explore how public procurement could be used to
incentivise energy efficiency upskilling.

4. TRAIN4SUSTAIN

The TRAIN4SUSTAIN (T4S) project stimulates the demand for skilled construction
sector professionals (architects, contractors, SMEs, and workers) through raising acceptance
of regional and national qualifications and skills on the EU construction market. The ap-
proach of T4S is the development of a European Skills Registry (ESR) web application based
on the T4S Competence Quality Standard (CQS). The developed T4S CQS is a standard
to identify and describe learning outcomes (LOs) for professions in a unified manner and
communicate the competencies across domains (environment, society, economy, processes).
Over 300 existing qualification schemes (QS) where evaluated and mapped to fill the T4S
CQS with 67 QSs from all over Europe as well as non-EU countries. Furthermore, the T4S
project provides guidance for public authorities in demanding and evaluating sustainable
energy skills in Green Public Procurement and contracting processes.

5. BIMzeED

The BIMzeED project, cofunded by the EU Erasmus Programme as a Knowledge
Alliance partnership, investigates the development of new and innovative training and
education resources within the fields of BIM and nZEB. The partnership includes industry
experts and academics from Ireland, Spain, Croatia, and Hungary. The main goal is to
introduce additional learning resources within the field of BIM/nZEB into the existing
accredited construction courses or create new standalone modules to improve training
and knowledge transfer for the construction industry. BIMzeED developed 12 innovative
learning units with the aim of increasing the understandings and skills of Building Informa-
tion Modelling (BIM) and other digital tools to achieve nZEB within existing construction
training curricula, thus capitalising on the opportunities that environmental protection can
offer to the labour force.
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6. SEEtheSkills

SEEtheSkills aims at uniting the best from BUS experiences in five countries: North
Macedonia, Spain, Slovenia, Slovakia, and the Netherlands. Precedent actions in each
of the countries are marked and become recognized by innovation and bravery to meet
the challenges in the introduction of new approaches toward meeting needs for energy
efficiency in the building sector. As they revealed different approaches in skilling and
upskilling of the building workforce, their best experiences are a starting point to build
upon and a subject of iterative improvement, upgrading, and implementation. The novelty
of the SEEtheSkills idea is by acting through a 3V approach (visibility, validation, and value)
to tackle direct stimulation of demand of energy skills in construction by spreading the
actions on a wide inter-regional level to ensure easy uptake of results in partner countries
and beyond.

7. HP4ALL

HP4ALL has at its core the desire to enhance the skills of those working in the
heat pump sector and to promote these skills to the people who need to make decisions
around the use of heat pumps. These decision makers could be owner-occupier, end-users,
residential project developers, and housing department staff within local authorities or
social housing organisations. Contact with all actors in the supply chain and with these
decision makers is identifying the weak points in the systems. In each region, the existing
policy measures will be acknowledged and results from interactions with the supply chain
and with end-users will be communicated. It is hoped that this work will be helpful in
the three pilot regions of Upper Austria, Andalusia, and Ireland in linking on-the-ground
issues to policy and back into training offerings. Regional pilot activities are in the planning
stage and will be conducted throughout 2022.

8. INSTRUCT

The objective of INSTRUCT is to increase the number of skilled building professionals
and/or blue-collar workers across the building design, operation and maintenance value
chain (designers, architects, engineers, building managers, technicians, installers, blue-
collar workers, including apprentices, and other building professionals), with a specific
focus on the engagement of SMEs. Tools facilitating the mutual recognition of energy skills
and qualifications in the construction sector are part of the project for the development
of sustainable energy skills passports/registers for workers at a regional /national level.
The project will advance energy efficiency training at the EU level using mobile applica-
tions facilitating the comparison of workers” skills and qualifications between countries.
INSTRUCT will develop partnerships with producers, retailers, and contractors for energy
skills promotion. The project will give evidence on the sustainability and viability of the
new technologies to produce zero and low emission energy.

9. PRO-Heritage

The partners of PRO-Heritage strive to offer skilled craftsmen an initial and permanent
training that offers traditional competencies and skills for the built cultural heritage, based
on best practice examples of the partner organizations. In addition, PRO-Heritage will
create a structure and environment for regular journeys of journeymen in Europe to further
promote the exchange of competencies and skills in Europe. The most important needs
addressed in PRO-Heritage are: the protection of traditional competencies and skills for
the built cultural heritage relevant to energy efficiency and renewable energy; the need to
involve sufficiently trained professionals and craftsmen in the "gentle" maintenance and
care; the need to certify these professionals and craftsmen so that their competencies and
skills can be recognised.
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10. The nZEB Roadshow

The nZEB Roadshow project will organize national-scale marketing and communica-
tion campaigns in five European countries, focused around nZEB days organized in three
to five selected cities in each of Bulgaria, Croatia, Greece, Italy, and Romania. The nZEB
weeks will consist of a multitude of events: construction products and real estate fairs,
practical demonstrations and real-time nZEB construction, training courses for designers
and construction workers (with inclusion of BIM-enabled VR and AR solutions), informa-
tion sessions and free consultations for citizens active on the real estate market, on-site
training at public building renovation sites, and career orientation centres and construction
job fairs with focus on the local construction sector SMEs.

11. CraftEdu

The CraftEdu project has set up in the Czech Republic the national qualification and
training scheme for craftsmen and on-site workers in the field of energy efficiency and
use of renewable energy sources in buildings. It has also developed the training offer
delivered via Slovak national scheme STAVEDU. Moreover, it led to: development of seven
training programmes for further education of craftsmen and on-site workers in the field of
energy efficiency; development of an on-site training course based on the training course
developed by CrossCraft project (IEE project BUS Pillar II); setting up a permanent network
of trainers delivering the programmes developed under the project; training of trainers
for delivery of the programmes; development of an e-learning programme for targeted
craftsmen and construction professionals in Austria, Bulgaria, the Czech Republic, and
Slovakia; proposals to governments for incentives boosting demand for highly qualified
workers [11].

12. Conclusions

Sustainable Places 2020 has been the starting point for the presented projects to
map and identify joint activities. Such interactions are still ongoing in the form of joint
publications, series of webinar and other disseminating and communication activities and
are aimed to reinforce the skills and energy efficiency in the construction sector.

These interactions support the projects in achieving the objectives planned by the
European Union within the established policy framework and directives in place. Among
all revised EPBD 2018/844/EU and article 2a: long-term renovation strategies to encompass
an overview of national initiatives to promote skills and education in the construction and
EE sectors precisely highlighted the importance of trainings in the building sector.

These energy efficiency directives emphasize the significance of measures to support
the increase in renewable heating, cooling, and qualified installers in this sector. In addi-
tion, launch of the renovation strategy published by the European Commission during
October 2020 strengthened the importance of these measures. According to the Renovation
Wave [12], the six general leading actions in this area are: set stronger regulations regarding
the energy performance to improve incentives for public and private owners to undertake
renovations; ensuring accessible financing; increase the capacity of developers to develop
training development for workers; expand the market for sustainable building products
and services; create a New European Bauhaus, with the support of an advisory board;
and developing neighbourhood-based approaches for local communities to incorporate
renewable solutions towards the path of zero-energy districts.

To conclude, the next funding opportunities and the current LIFE clean energy tran-
sition call were discussed and the five intervention areas of: developing the right policy
framework for the clean energy transition, the technology rollout of new services and
business models, attractive private financing, equally supporting the development of local
and regional projects and empowering citizens in clean energy transition, were introduced.

Supplementary Materials: The recording of the workshop is available online at https://www.
sustainableplaces.eu/sustainable-energy-skills-in-the-construction-sector-2-0/.
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Inovativni vzdélavani pro uspornéjsi budovy
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Aktualni vyvoj ve stavebnictvi souvisi spolecné s inovacemi, automatizaci

a loT v budovach také s tématem pasivnich a nZEB budov (budov s téméF
nulovou spotiebou energie). Moderni vystavba pfinasi nové pozadavky

a standardy, které jsou kladeny nejen na nové materidly a technologie, ale
také na pracovniky ve stavebnim oboru. Rostouci naroky na energetickou
efektivnost budov zvysuji pozadavky na kvalitni provedeni stavebnich praci
a dodrzeni technologickych postupii béhem vystavby.

Moderni
konstrukce

jsou citlivéjsi
na dodrzeni

stavebni
kazné béhem
vystavby.

Chyby v kon-
strukcich

nebo naruseni

jednotlivych
vrstev kon-

strukci mohou

mit fatalni
dopady na
jejich funk¢-
nost.

V Ceské republice se postupné roz-
Sifuje povinnost stavét nové budovy
ve standardu nZEB. Od roku 2016
to plati pro velké verejné budovy
(s energeticky vztaznou plochou
vice nez 1500 m?). Od zacatku roku
2020jiz musivsechny nové budovy
naplfiovat standard budov s témer
nulovou spotfebou energie.

PoZadavky na nZEB standard se
zavadéji v celé Evropské unii, jed-
notlivé ¢lenské staty maji moznost
stanovit si jeho vlastni definici.
V Ceské legislativé je definice zakot-
vena v zdkoné 406/2000 Sb. o hos-
podareni energii, ktery budovu
ve standardu nZEB definuje jako:
,oudova s velmi nizkou energetic-
kou naroc¢nosti, jejiz spotfeba ener-
gie by méla byt ve zna¢ném roz-
sahu pokryta z obnovitelnych
zdroj!

Pouzivani modernich technolo-
gii a material( klade nové naroky
na kvalitu provadéni a dodrzovanf
technologické kézné. Spolecné
s uzivdnim novych postupl roste
i potfeba novych znalosti a doved-
nosti stavebnich déInikd a femesl-
nikad.

Za Ucelem zvySovani kvalifikace
a zlepSovani koordinace pracovnik{
na stavbé vznikl mezinarodni pro-
jekt Horizon 2020 CraftEdu. Ukolem
tohoto projektu je systémové
pomdhat vybranym femeslinym
profesim tak, aby si [épe osvojily
nové postupy vystavby a poza-
davky na né kladené. V radmci pro-
jektu je vytvareno a poskytovdno
osm $kolicich program(, které kom-
plexné a inovativné zvysuji doved-
nosti femeslnych profesi. V rdmci
projektu byly vybrany predevsim
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profese, které maji vyznamny vliv
na energetickou efektivnost budoy,
mohou ji ovlivnit béhem provadéni
femeslinych praci nebo v pribéhu
koordinace profesi na stavenisti,
ato:
- tesar
» hydroizolatér,
» elektrikar,
» kominik,
+ montér vyplni otvord,
- montér otopnych, vétracich
a klimatizac¢nich systéma.
Studijni materidly a podklady
jsou uréeny nejen profesionaldm,
ale také studentlm stifednich
odbornych skol a ucilist. Inovace pfi
vyuce femeslnych profesi musi jit
cestou stdle vétsiho nasazeniinter-
aktivnich forem vyuky. Ddlezitou roli
hraji pfedevsim vyukové 3D modely
novostaveb i renovaci, ale také
zapojeni rGzné méfici techniky,
napfriklad k odhalovani tepelnych
mostd, Spatné kvality vnitfniho pro-
stfedi nebo netésnosti konstrukci.
ZkuSenosti z uplynulych mésicl
jesté zdlraznily vyznam tvorby
e-learningovych materialQ. Vzdéla-
vani stavebnich profesi presou-
vame ze Skolnich lavic na konkrétnf
stavby nebo na vystavy 3D modeld,
vyuzivdna jsou rovnéz videa. Cilem
je zdsadné zvysit atraktivitu vzdé-
|&vani pro remesliné profese.
Prohlubovanim znalosti a do-
vednosti femesinikd v oblasti
budov s témér nulovou spotifebou
energie se nejen zvysi produktivita
prace, ale zamezi se technologic-
kym chybam, které by mohly vznik-
nout neznalosti vlastnosti moder-
nich materidld nebo fyzikdinich
procesl v konstrukcich a budovéach.

Prohlubovanim zna-
losti a dovednosti
Ffemesliniki v oblasti
budov s témér nulovou

spotiebou energie se
nejen zvysi produkti-
vita prace, ale zamezi
se technologickym
chybam, které by mohly
vzniknout neznalosti
viastnosti modernich

materialii nebo fyzi-
kalnich procesu v kon-
strukcich a budovach.

Moderni konstrukce jsou citli-
v&jsi na dodrZeni stavebni kdzné
béhem vystavby. Chyby v konstruk-
cich nebo naruseni jednotlivych
vrstev konstrukci mohou mit fatalni
dopady na jejich funkénost.

Jednim z pfikladG mGze byt
feSenf fizeni vodni pary v objektu.
Pokud je navrzena konstrukce tak,
aby se zamezilo vnikdni vodni pary
z interiéru do konstrukce, je nutné
dbat na dokonalé provedeni sta-
vebnich praci. NaruSeni parotés-
nych vrstey, at jiz z dlvodu nezna-
losti nebo nedbalosti, mdze mit
za nasledek vnikani vodni pary
do konstrukce, jeji kondenzaci
a postupnou degradaci konstrukce.

Na projektu CraftEdu spolupra-
cujici partnefi z Ceské republiky,
Slovenské republiky, Bulharska a Ra-
kouska. Koordindtorem je spolec-
nost SEVEN, jednim z &eskych part-
nerl je Fakulta stavebni CVUT
v Praze. Na projektu spolupracuje
tym z Katedry ekonomiky a fizenf
ve stavebnictvi, ktery fesi zejména
organizaci skoleni skolitell a vyvoj
elearningovych platforem. Podili se
i na tvorbé studijnich materiald,
které jsou stézejni soucasti pro-
jektu.

autofi: Jan Pojar
a Renata Schneiderova Heralova

foto: Jifi Ryszawy
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