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Executive summary
The Train‐to‐NZEB project aims to provide world‐class training on energy efficiency and RES in
buildings, based on new training programmes, business plans and up‐to‐date training equipment for
various training and consultation centres around Europe. Its goal is to improve the knowledge and
skills in the construction sector and to provide practical trainings, demonstrations and comprehensive
consulting services for the design and construction of Nearly Zero‐Energy Buildings (nZEB). In order to
provide such an amenity, BKHs were equipped with state-of-the-art equipment and training facilities
to fulfil the nZEB obligations, training programs were developed and implemented in all participant
target countries for three target groups: specialists/designers, on-site professionals and decision
makers.
This document is to summarise and illustrate how each responsible partner have implemented the
developed training programs for designers in each country, namely in Bulgaria, Czech Republic,
Romania, Turkey and Ukraine.
The scope of the training programs for specialists and designers was to conduct 24 training courses.
This report presents the relevant information related to the conduction of training courses for
designers, consultants and building managers, targeting additional qualification of 480 trainees.
The total distribution of completed training courses and trainees is represented in the following
graphs against the initial targets per country and in total.
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Distribution of training courses and participants per country and as total

A total of 40 training courses for designers / specialists were organised by project partners, summing
up 686 teaching hours and targeted 614 participants (28% more than the envisaged target group).
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List of training courses for designers used in the BKHs
1. Bulgaria
The training format is designed for courses conducted in the Bulgarian BKH – theoretical training
in classrooms supplemented with practical training / exercises (on models, mock-ups, airtight room,
demonstration equipment etc.). In several occasions, the courses were conducted in other cities,
where the practical training was conducted using portable equipment (blower-door testing
equipment, thermal imaging camera, airtightness products and small-size practical training models).
In Bulgaria, several training programs were implemented with focus on designers and highly
qualified building professionals (architects and engineers), as follows:


General principles of nZEB



Thermal insulation in nZEBs (Insulation systems, thermal bridges)



Mechanical ventilation systems with heat recovery in nZEB



Demonstration session: nZEB general principles



Demonstrations on airtightness and MVHR



Demonstrations on airtightness and pressurization tests



Train-the-trainer courses (under Train-to-NZEB and Fit-to-NZEB)



Multicomfort house (in cooperation with ISOVER)



Instructions for the design and modern installation of window constructions and doors
(in cooperation with Schüco)



Ventilation through window constructions (in cooperation with Schüco)



Building envelope and requirements to fire safety (in cooperation with Bulgarian
Association for Insulation in Construction)



Building automation and its role in EE in buildings (in cooperation with Siemens)



Energy efficiency through automated shading devices (in cooperation with Schüco)

A short description of each course developed by the Bulgarian BKH team is presented in table
1.1.
Table 1.1
No.
1.

D4.3

Module
General principles
of nZEB

Results
 Acquired competences:
 Define nZEB: concept, criteria and performance.
 Define dependencies between the underlying principles of
nZEBs
 Learning outcomes
At the end of the training on the subject, the students must know:
- The characteristics of low-energy and passive buildings;
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No.

Module

Results
-

The principles of thermodynamics; Basics of heat transfer
The indoor microclimate:
Hygiene criteria, fresh air requirements for a person, extracted
airflows and minimum air exchange rates,
- The relationship between the indoor relative humidity and
efficient air exchange; for temperate to cold climates, especially
in cold conditions.
- The basic principles of design and cost effectiveness of passive
houses;
- The specifics of the construction of the building envelope of
passive buildings;
- The specifics of the construction of building systems of passive
houses.
Students should be able to:
- Explain the principles of thermodynamics and basics of heat
transfer,
- Present the concept of nZEB,
- Identify critical features for a building with nearly zero energy
consumption,
- Define the indoor climate of nZEB,
- Understand the interdependence of the characteristic
parameters of the indoor climate,
- Present the criteria for defining a passive house / nZEB.
- Analyze and present the advantages of low-energy and passive
buildings and their energy efficiency.
 Type of evaluation

2.
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Thermal insulation
in nZEBs

Direct observation, formative assessment

 Acquired competences:
 Define nZEB: concept, criteria and performance.
 Check the principle of nZEB opaque envelope thermal
insulation and thermal bridges avoidance principles
 Learning outcomes
On completion of the module the participants should know:
- the influence of the thickness and properties of materials used
for insulating layer in order to achieve a well-performing
envelope
- U-value coefficients for the opaque components of the nZEB
envelope in climatic conditions specific to Bulgaria and
insulation thicknesses typical for these values (examples of
calculation)
- The materials for insulation of facade walls, foundations and
roof;
- The rules for consistent execution of insulation of facade walls,
foundations and roof;
- How to control the implementation, acceptance and measuring
of the insulation of facade walls, foundations and roof;
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No.

Module

Results
-

Principle for thermal bridges free construction, quantitative
assessment of practical situations of thermal bridges
- The basic requirements for labour safety, hygiene and fire
safety.
On completion of the module the participants should be able to:
- To present the concept of nZEB,
- To describe the principles underlying the realization of nZEB,
- Understand the principle of achieving high thermal
performance envelopes,
- Understand the relationship between U-values and
temperature values of the indoor surfaces of the construction
elements
- Apply proper thermal insulation and avoid thermal bridges and
their negative effects,

-

Understand the principle of building envelope without thermal
bridges,
 Type of evaluation

3.

Mechanical
ventilation
systems with heat
recovery in nZEB

Direct observation, formative assessment
 Acquired competences:
 Identify pollution factors and ventilation rates in nZEB.
 Learning outcomes
At the end of the training on the subject, the students must know:
- Why is ventilation essential? Indoor air contaminants; CO2
concentration criteria for buildings; Relationship between the
relative indoor air humidity and sources of humidity inside the
building, the rate of fresh air supply and the outdoor temperature;
prevention of mould formation
- Controlled home ventilation with heat recovery: Heat recovery,
the principle of cross-ventilation; Different ventilation concepts
(centralised and decentralised ventilation systems)
- Key components of ventilation systems - heat recovery unit,
filters, fans, leading away of condensation;
- Key components of ventilation installations - pipelines, grids,
openings for fresh air and exhaust air.
- Basic knowledge regarding dimensioning, selection, and setup of
units
Students should be able to:
-

Present the indoor air pollutants,

- Explain the relationship between parameters and sources of
moisture / nZEB,
-

Determine the fresh air flow for ventilation,
Explain situations when ventilation airflow can be limited /
increased
To schematically arrange the equipment of the ventilation system
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No.

Module

Results
 Type of evaluation
Direct observation, formative assessment

4.

Demonstration
session: nZEB
general principles

Acquired competences:
 Define nZEB: concept, criteria and performance.
 Define dependencies between the underlying principles of
nZEBs
 Learning outcomes
At the end of the training on the subject, the students must know:
- The basic principles of design and cost effectiveness of passive
houses;
- The specifics of the construction of the building envelope of
passive buildings;
- The specifics of the construction of building systems of passive
houses.
Students should be able to:
- To describe the principles underlying the realization of nZEB,
- Determine if a building is low energy or passive;
- Demonstrate and explain the basic design principle on a
drawing and demo model, including uninterrupted insulation
and airtight layer
- Explain the principle and benefits of MVHR systems
 Type of evaluation

5.
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Demonstrations on
airtightness and
MVHR

Direct observation, formative assessment
 Acquired competences:
 Check the airtightness of a thermal envelope of nZEB.
 Identify pollution factors and ventilation rates in nZEB.
 Learning outcomes
At the end of the training on the subject, the students must know:
- Planning principles regarding the airtightness of the building
envelope
- Typical points that generate air leaks,
- Identify solutions to achieve correct airtightness
- Why is ventilation essential: Indoor air contaminants;
Relationship between the relative indoor air humidity and
sources of humidity inside the building, the rate of fresh air
supply and the outdoor temperature; prevention of mould
formation
- Key components of ventilation systems - heat recovery unit,
filters, fans, leading away of condensation;
- Key components of ventilation installations - pipelines, grids,
openings for fresh air and exhaust air.
- Basic knowledge regarding dimensioning, selection, and setup
of units
Students should be able to:
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No.

Module

Results
-

Provide methods for checking airtightness of buildings,
Describe the procedures that can be used to measure
airtightness,
Identify typical points that generate air leaks,
Identify solutions to achieve correct airtightness,
To schematically arrange the equipment of the ventilation
system

 Type of evaluation
- Direct observation, formative assessment
6.

Demonstrations on
airtightness and
pressurization
tests

 Acquired competences:
 Check the airtightness of a thermal envelope of nZEB during
pressurization tests
 Learning outcomes
At the end of the training on the subject, the students must know:
- Planning principles regarding the airtightness of the building
envelope
- Typical points that generate air leaks,
- Solutions to achieve correct airtightness
Students should be able to:
- Provide methods for checking airtightness of buildings,
- Describe the procedures that can be used to measure
airtightness,
- Identify typical points that generate air leaks,
- Identify solutions to achieve correct airtightness.
 Type of evaluation
- Direct observation, formative assessment

The relevant details regarding the implemented courses are presented in table 1.2.

Images from the courses
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Table 1.2

No.
1.

2.

3.
4.
5.
6.
7.
8.

9.
10.
11.
12.
13.

D4.3

Course title
Instructions for the design and
modern installation of window
constructions and doors (in
cooperation with Schüco)
Train-the-trainer seminar

The Multicomfort House (in
cooperation with ISOVER)
General principles of nZEB
Thermal insulation in nZEBs
General principles of nZEB
Mechanical ventilation systems
with heat recovery in nZEB
Ventilation through window
constructions (in cooperation with
Schüco)
Demonstration session: nZEB
general principles
Building automation and its role in
EE in buildings
Demonstrations on airtightness
and MVHR
General principles of nZEB
Demonstration session: nZEB
general principles

Date
05.06.2017

17.05.2017

25.05.2017
04.08.2017
05.09.2017
25.09.2017
02.10.2017
11.10.2017

23.10.2017
6.12.2017
14.12.2017
18.12.2017
20.12.2017

No. of
hours

Participant Profile
Designers – architects,
engineers

Certified Passive House
designers, interested to
conduct courses in the BKH
Architects and students in last
year
Architects, 1 engineer
Architects, 1 engineer, 1 NGO
Engineers
Engineers
Designers – architects,
engineers
Engineers, partners within an
Erasmus+ project
Designers – architects,
engineers
Architects
Architects
Designers – architects,
engineers

No attendees

Location
BKH-BG

8

5

16

9

16

6

16
16
8

6
7
5

8

3

8

16

4

12

8

22

4

3

16

9

4

9

BKH-BG

BKH-BG
BKH-BG
BKH-BG
BKH-BG
BKH-BG
BKH-BG

BKH-BG
BKH-BG
BKH-BG
BKH-BG
BKH-BG

8

No.
14.
15.
16.
17.

18.

19.
20.

21.
Total:
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Course title
Building envelope and
requirements to fire safety
Demonstrations on airtightness
and pressurization tests
EE through automated shading
devices
General principles of nZEB

Date
02.02.2018
5-8.02.2018
11.04.2018
20.04.2018

Ventilation through window
constructions (in cooperation with
Schüco)
Train-the-trainer seminar

18.10.2018

Demonstrations on airtightness
and pressurization tests

02.11.2018

Train-the-trainer seminar

10.11.2018

27.10.2018

No. of
hours

Participant Profile
Designers – architects,
engineers
Engineers, 1 architect
Designers – architects,
engineers
Engineers, members of the
Chamber of Engineers in
Investment Design
Architects

University professors and PhD
students – architects, engineers
Engineers, 1 architect, 4 nonspecialists employed by a
specialized company
University professors and PhD
students – architects, engineers

No attendees

8

20

4

6

8

13

16

13

8

5

16

10

4

13

16

14

Location
BKH-BG
BKH-BG
BKH-BG
Vratsa

BKH-BG

BKH-BG
BKH-BG

BKH-BG

207

9

2. Czech Republic
The course “Design of buildings and technologies for nZEBs” focuses primarily on the correct design
of technology and construction details and structures of nearly zero energy buildings (nZEB). The target
group are first of all designers, architects, site managers, engineers, construction economists, site
supervisors, project managers, energy specialists etc. The course consists of three parts that are the
theoretical lessons, practical exercises and self-study with training materials. The course finishes up
with a test and after its successful completion the trainees are awarded with certificates.
The special course “Air tightness of building and blower door test” focuses primarily on the correct
implementation of construction details with emphasis on air tightness and structures of nearly zero
energy buildings (nZEB). The target group are first of all construction specialists working with
airtightness, site managers, site supervisors, technicians, individual builders, who want to learn more
about nZEB/passive house implementation etc. The trainees are awarded with certificates.

Table 2.1
No.
1.

Module
Design of buildings and technologies
for nZEBs

Results
 Acquired competence
 The course is included into life-long
education program of the CZ chamber of
certifies engineers and technicians. The
training program is rated with 1 credit
point.
 Learning outcomes
Trainee should be able:

D4.3

-

to describe principles of nZEB including its
material and technical solutions

-

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

-

aware of the importance of the quality of
nZEB design and implementation, as well
as of the impacts on its functionality and
durability

-

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

-

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

-

to understand the principles of technology
used in nZEB and possibilities for using
renewable energy sources in nZEB

10

No.

Module

Results
-

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

 Type of evaluation

2.

Air tightness of building and blower
door test

-

The theoretical part will be finished with
the final test.

-

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

 Acquired competence
 The course is included into life-long
education program of the CZ chamber of
certifies engineers and technicians. The
training program is rated with 1 credit
point.
 Programme content
- importance of ventilation and airtightness
of building
- design of airtight building envelopes,
penetrations through airtight envelopes
- the most common mistakes when
implementing an airtight envelope
- examples of appropriate solutions
- measurement of airtightness of building practical demonstration
- importance of Blower door test
- standard ČSN EN ISO 9972
- preparing a building for Blower door test
- performance of Blower door test,
detection of leakages
- data evaluation and measurement report
 Target group
- construction specialists working with
airtightness,
- site managers,
- site supervisors,
- technicians,
- individual builders, who want to learn
more about nZEB/passive house
implementation
 Type of evaluation
-

Successful graduates will be awarded with
certificates.

The summary of all courses organised for designers is presented in table 2.2.
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Images from the courses
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Table 2.2

No.

1
2
3
4
5
6
7
8
9

D4.3

Course title

Design of buildings and
technologies for nZEBs
Design of buildings and
technologies for nZEBs
Design of buildings and
technologies for nZEBs
Design of buildings and
technologies for nZEBs
Design of buildings and
technologies for nZEBs
Design of buildings and
technologies for nZEBs
Design of buildings and
technologies for nZEBs
Design of buildings and
technologies for nZEBs
Air tightness of building and
blower door test

Date

27.4.2017 28.4.2017
17.5.2017 19.5.2017
21.9.2017 22.9.2017
23.10.2017 27.10.2017
20.12.2017
10.4.2018 13.4.2018
3.5.2018 4.5.2018
5.11.2018 9.11.2018
25.10.2018

No. of
hours

No
attendees

Location

Architects and designers

14

10

BKH Prague

Architects and designers

14

7

BKH Prague

Architects and designers

14

13

BKH Prague

Architects and designers

14

5

BKH Prague

Participant Profile

Faculty of Architecture, Czech
Technical University in Prague

4

29

Faculty of Architecture,
Czech Technical University in
Prague

Architects and designers

14

5

BKH Prague

Architects and designers

14

10

BKH Prague

Architects and designers

14

9

BKH Prague

Architects, designers
and air tightness specialists

4

21

BKH Prague

Total

109
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3. Romania
The training format is designed for on-site courses – theoretical training in classrooms (e.g.
conference centre of NIRD URBAN-INCERC in Bucharest and FPIP premises in METROM Brasov)
supplemented with practical training / exercises (on models, mock-ups, airtight room, demonstration
equipment etc.).
In Romania, two types of training programs were implemented for designers / specialists, as
follows:


The nZEB in Romania: initiatives, training schemes, results and perspectives



Certified PH Designers & Consultants

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

Table 3.1
No.
1

Module
The nZEB in Romania:
initiatives, training
schemes, results and
perspectives

Results
 Acquired competences:
 Define nZEB: concept, criteria and performance,
 Understand good framework for improved
compliance and quality of the works for better
performing buildings,
 Understanding the concept of Building Knowledge
Hub – terms of reference and services,
 Define the nZEB levels for the renovation of public
buildings – the global costs concept, impact of
energy efficiency and RES measures and case
studies.
 Learning outcomes
On completion of the module the participants should be
able to:
- To present the concept of nZEB in the context of EU
energy and climate policies and national legal
framework,
- To describe key boundary conditions for an
improved framework for compliance and quality of
the works,
- To describe the concept of Building Knowledge Hub
– terms of reference and services,
- To describe the Passive House Concept and list the
key principles,
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No.

Module

Results

-

To understand the concept of global cost and
optimisation procedure for the analysis of economic
feasibility of various renovation measures,
To list energy efficiency and RES measures
applicable for public buildings in the national
context (performance and costs),
To define the nZEB level for renovation of existing
public buildings based on the analysis of global costs
(case studies).

 Type of evaluation
- Direct observation, interactive discussions, analysis
of case studies, formative assessment
2

Certified PH Designers &
Consultants

 Acquired competences:
 Define nZEB in Romania as context for the
implementation of Passive House concept,
 Define nZEB: concept, criteria and performance.
Benefits of nZEBs / PHs,
 Use PHPP to design and optimise a building to
achieve PH / nZEB standard
 Learning outcomes
On completion of the module the participants should be
able to:
 To present the concept of nZEB according to the
national legal framework,
 To present the concept of Passive House and to list
the criteria defining a Passive House
 To define basic principles of planning a Passive
House: thermal insulation, building airtightness,
transparent exterior components, ventilation with
heat recovery, heating systems, summer comfort,
electrical energy consumption,
 To understand and apply the principles of energy
balancing (PHPP),
 To understand and apply the basics of economic
efficiency calculation,
 To define construction site management and quality
assurance,
 To provide information and support for occupants of
Passive House / nZEB,
 To present key aspects for refurbishment using
Passive House components and characteristics of
non-residential buildings
 Type of evaluation
 Examination upon PHI rules, written test.
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The monitoring of the training courses comprise :

-

Collecting the information regarding the course/target group status, course organization
(each month course type, number of participants etc.),
Collecting the feedback from the questionnaire: the gap in training, how 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 for on-site professionals is presented in table 3.2.
Images from the courses
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Table 3.2

No.

Course title

1

Period
25.11.2016

The nZEB in Romania: initiatives,
training schemes, results and
perspectives

2

Certified PH Designer /
Consultant

3
Certified PH Designer /
Consultant
Certified PH Designer /
Consultant

D4.3

02.0217.03.2018

Participant Profile
Architects, civil engineers,
building services engineers,
electrical and mechanical
engineers, researchers.

Registered architects, civil
engineers, building services
engineers
13.04 –
Registered architects, civil
26.05.2018
engineers, building services
engineers, economists,
mechanical engineers
26.10 –
Registered architects, civil
24.11.2018
engineers, building services
engineers
Total attendees

No. of
hours

No. of
attendees

4

52

80

30

Location
Cluj-Napoca,
Lecture within the postuniversity course “Energy
analysis techniques and
implementation practices of
almost zero-energy buildings
(nZEB)” organised within the
MEnS project
OARB + BKH RO, Bucharest

OARB + BKH RO, Bucharest
80

18
OAR + BKH RO, Cluj-Napoca

80

26
126
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4. Turkey
The training format consists of different modules. Designer have to take module 1-2-3-4-6 to
complete the training. It consists of theoretical training in classrooms of Ege and Balikesir Universities
supplemented with practical training / exercises (on models, mock-ups, demonstration equipment
etc.).
Table 4.1 Modules for construction workers courses
No.
1

Module
nZEB Basic

2

nZEB advanced

3

Retrofitting towards nZEB

D4.3

Results
Learning outcomes:
 To understand the nZEB concept and
definition
 To understand basic building physics
with respect to heat loss and gain,
energy efficient building materials,
construction techniques, measurement
techniques, installation and
maintenance
 To understand the heat transfer
techniques; conduction, convection and
radiation
 To familiarize with common thermal
insulation materials and its application
techniques and their respective benefits
 To introduce available renewable
energy systems used in buildings and
renewable energy need in an nZEB
Type of evaluation
Direct observation, formative assessment
Learning outcomes:
 To understand advanced knowledge for
a nZEB, bioclimatic design and passive
house concept
 To familiarize with renewable energy
supply technologies
 To familiarize with passive and active
solar techniques
 To familiarize with energy efficient
building materials
 To understand natural lighting and its
benefits
Type of evaluation
Direct observation, formative assessment
Learning outcomes:
 To define and apply the tools to
perform energy audits
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No.

Module

4

nZEB simulation

6

Practice

Results
 To understand the advantages and
disadvantages of various renovation
strategies in certain situations
 To understand the technical and
practical considerations of renovation
decision-making
 To understand the possibility of
renovation of current buildings to nZEB
 To understand the cost optimal
renovation solutions
 To define the suitable renewable
energy systems for renovation of
current buildings
Type of evaluation
Direct observation, formative assessment
Learning outcomes:
 To understand the benefits of building
energy simulation tools in design and
renovation of nZEB processes
 To familiarize with available simulation
tools
 To define specific inputs for simulation
 To understand critical simulation results
and analyze various energy efficient
solutions for nZEB
Type of evaluation
Direct observation, formative assessment
Learning outcomes:
 understand the key design, installation,
operation and maintenance issues of
nZEB
 understand advantages of usage of right
implementations in nZEB
 ability to cooperate on an equal basis
with partners in and outside their
chosen field
 ability to analyze problems and
development needs in nZEB practice
Type of evaluation
Direct observation, formative assessment

The monitoring of the training courses comprise by collecting the feedback from the
questionnaire : the gap in training, how were tasks performed, what knowledge and skills are required
by attendees, the training quality and a short exam.

The summary of all courses organised for designers is presented in table 4.2.
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Images from the courses
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Table 4.2

No.

1
2
3
4

D4.3

Course title

nZEB course for designer

Date

Participant Profile

29-30.09.2017
Architects and engineers
17-18.11.2018
Architects and engineers
12-13.01.2018
Architects and engineers
26-27.03.2018
Architects and engineers
Total attendees

No. of
hours

No
attendees

Location

14

33
24
40
30

Ege University
Ege University
Ege University
Balikesir University

127

21

5. Ukraine
Two training courses “Nearly Zero-Energy Buildings Project Designer” were organized for specialists
(designers) in 2016 and 45 specialists were trained.
The training format is designed for on-site courses – theoretical training in classrooms at the Ukrainian
NZEB Hub and practical exercises (workshops) on models, mock-ups, airtight room, demonstration
equipment etc. at the NZEB Hub and at training and manufacturing facilities offered by
manufacturers/vendors of EE equipment and materials - Project partners, who delegated 15 specialists
for conducting of the workshops for specialists.
A short description of each course is presented in the table below.
Table 5.1
No.
1.

2.

D4.3

Module
Energy efficient buildings: Design
Methodology

Engineering calculations for
energy efficient constructions

Results
Training participants were familiarized with:
- Analysis of climate and weather conditions at a
construction site: temperature, humidity, wind speed,
solar radiation, precipitation. Impact of climate factors on
urban planning and design of energy efficient buildings.
- Technologies applicable to design, construction and
maintenance of buildings and constructions in different
climate and geographic conditions.
- Engineering networks optimization criteria: ventilation,
air conditioning, heating supply, cold and hot water supply
and sewage, electricity supply, Automated micro-climate
control systems.
- Use of alternative energy sources for different
constructions, climate and weather and geographic
considerations.
- Design of residential buildings. Determining energy
performance of buildings by building type, engineering
systems, equipment, building envelopes, energy resources
consumption.
Training participants were familiarized with:
- Interior lighting in buildings: norms and requirements;
daylighting, artificial lighting and combined lighting.
- Use of solar radiation in buildings: norms and
requirements, solar radiation calculation methodology.
- Sun protection of buildings.
- Acoustic insulation in energy efficient buildings: norms
and requirements; estimation of values of acoustic
insulation indicators for building envelopes in the modern
energy efficient buildings. Acoustic insulation of external
walls (opaque part) and non-opaque parts of buildings.
- Thermal and acoustic insulation of building envelopes:
norms and requirements; estimation of heat transfer
resistance; heat and humidity factors.
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No.

3.

4.

5.

6.

D4.3

Module

Architecture and design software

Licensing in the building sector,
necessary permits and procedures
for energy efficient buildings and
structures

Choosing a source of heating

Alternative energy sources in
modern buildings and
constructions

Results
- Energy performance classes of buildings: consumption of
heat energy for space heating, cooling, ventilation,
lighting, hot water supply.
- Optimization of systems and processes for attaining as
efficient as possible consumption of energy resources in a
building.
Training participants were familiarized with:
- Two- and three-dimensional modelling for warm floors.
Identification of cold bridges and recommendations on
necessary improvements of thermal insulation. Modelling
of temperature and humidity fields.
- EnergyPlus, PHPP, Autodesk Ecotect Analysis. Design of
geometric models, calculation algorithms, data entry,
identification of errors, results analysis.
Training participants were familiarized with:
- What is design documentation?
- Buildings by construction types.
- Licenses and certifications in design and construction
industry in Ukraine: necessary permits and procedures;
start of works at large complexes and engineering
networks and putting facilities into operation.
- Norms and regulations on cost estimate documentation
for nearly zero-energy buildings.
Training participants were familiarized with:
- Important factors regarding heating sources: types of
heat loads, estimation of annual consumption of the
organic fuel; daily and seasonal schedules on heat energy
consumption in heating systems; regulating temperature
and supply of heat energy carrier.
- Diversification and decentralization of energy sources.
- Heating plants: how systems in buildings are connected
to main heating networks; individual heating substations
with weather-based control.
- Heat energy losses during heat energy generation,
transportation and end-use consumption.
Training participants were familiarized with:
- Wind energy: design, installation and operation of wind
generators in modern buildings.
- Modernization of power supply networks in buildings for
wind energy.
- Solar collectors in autonomous or partly autonomous hot
water supply systems: types of solar collectors, choosing a
solar collector; design issues regarding installation of solar
collectors and supplementary equipment;
recommendations on the location for solar collectors.
- Integrating energy from organic fuels and solar collectors
into heat schemes of the centralized hot water supply
systems in buildings.
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No.

7.

8.

Module

Selection, design and assembly of
energy saving heating and hot
water supply systems

Design and installation of energy
efficient interior ventilation
systems

Results
- Photoelectric elements: design issues, location;
integrating energy from photoelectric elements into power
supply systems in buildings.
- Heat pumps: efficiency of a heat pump and low-potential
environment; inverter and spiral compressors; types of
refrigerants; cascade heat pump systems. Low emission
energy sources (wind, soil, water) and heat pumps; sewage
systems and heat pumps.
- Special considerations about the buildings in which heat
pumps will be installed.
Training participants were familiarized with:
- Regulating heat supply in the building: by apartment and
in the building in whole.
- Average and maximum load in centralized hot water
supply systems. Choosing the best heat energy source and
tanks for indirect heating when hot water is accumulated
in the tanks.
- Energy efficient heating systems. Varying quantitative
and qualitative indicators when a specific approach is
applied: heaters and system connection types; estimation
of heaters parameters depending on the temperature of a
heat supply source.
- Forecast and monitoring of consumption of heat energy
resources. Local and centralized monitoring of heat losses.
- Software-based modelling of heating systems (e.g.
Audytor C.O.).
Training participants were familiarized with:
- Energy efficient ventilation systems with natural and
mechanical ventilation.
- Combination of different types of ventilation systems in
view of having the highest efficient air exchange.
- Use of recovery units (heat exchangers).
- Use of the alternative energy sources for heating of the
supply air.

For monitoring purposes MDI:
 collected information on training courses conducted and number of attendees (by course
and overall);
 prepared reports on each training course;
 completed Fact Sheets on each training course for analysing expectations, results,
considerations.
MDI is in the regular contact with the attendees, including consultancy on various issues. Such
communication allows us to be aware of market trends and demand in the market and based on this
update the NZEB Hub has sustainable development plans developed and scientific research
conducted.
The summary of all courses organised for designers is presented in table 5.2.

D4.3
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Images from the courses

D4.3
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Table 5.2

No.

1.

2.

D4.3

Course title

Nearly Zero-Energy Buildings
Project Designer
Nearly Zero-Energy Buildings
Project Designer

Date

Participant Profile

No. of
hours

No attendees

Location

17-22.10.2016

Building specialists and
designers

34

22

Ukrainian NZEB Hub

16-23.11.2016

Building specialists and
designers

34

23

Ukrainian NZEB Hub
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