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Kratky popis pracovného baliku ¢.2

Cielom pracovného balika ¢. 2 je identifikovat potrebné kvalifikacné poZiadavky na pracu s BIM a
poziadavkami na energetickd hospodarnost budov pre:

a. Cielové skupiny:
i. Verejnd sprava,
ii. Profesionali,
iii. Technicia
iv. Vlastnici.

b. BIM profily:
i. BIM Manazér,
ii. BIM Koordinator,
iii. BIM Expert,
iv. BIM Profesionalny pouzivatel,
v. BIM Hodnotitel a
vi. BIM Facility manazer.

Tieto poziadavky su potrebné k spracovaniu kvalifikacnych modelov v pracovnom baliku ¢.3. Konec¢na 3D
matica ucebnych vystupov je preloZzena do slovenciny ako projektovy vystup ¢. 4.8. PredbeZzné pracovné
materialy k spracovaniu 3D matice boli pouzité v angli¢tine a maju len ulohu informacie o praci, ktora bola
vykonana. K spracovaniu kvalifikacnych poZiadaviek vo forme kvalifikacnych standardov a profilov je
potrebné pouzit vystup 4.8.
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K dosiahnutiu cielov pracovného balika €. 2 boli uskuto¢nené nasledovné postupy:

Task 2.1
Harmonization
Of existing BIM

profiles

Requirements

from the
mark et

Task 2.2
Identification of
the target groups

and their role in BIM

Target groups
requirernents

Task 2.3
Definition of the

requirements forenergy

Yyvy

performance building

> requirements €——

Workpackage 3
Development of BIM
Qualification models

Identified

PROF/TRAC
results

Schéma ¢. 1: VSeobecny postup v pracovnom baliku c. 2

Y

Postup v kazdej ulohe pracovného balika je popisany v nasledujucich odsekoch.
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Uloha 2.1 Harmoniz&cia existujucich profilov BIM v stlade s EQF
metodolégiou

Harmonizacia bola dosiahnuta v nasledovnych krokoch:

1. Inventarizacia (narodna uroven)
*\/yskum a harmonizacia na narodnej Urovni

Kazda krajina identifikovala a harmonizovala vlastné BIM profily. Zhromazdila informaciu o EQF Urovni,
pracovnych oblastiach, Ulohach a potrebnych zruénostiach pre BIM manaZéra, BIM koordinatora, BIM
experta, BIM profesionalneho uZivatela, BIM hodnotitela a BIM facility manazéra.

Partneri vyhodnotili vysledky harmonizacie na narodnej drovni. Vysledky boli potom zapracované do
harmonizacie.

Po tychto krokoch, ked boli poziadavky trhu objasnené, sa vysledky harmonizacie pouzili v tlohe 2.2.

2. Porovnavanie (medzi krajinami)

*Pre kazdy BIM profil (BIM manazéra, BIM koordinatora, BIM experta, BIM profesionalneho uzivatela, BIM
hodnotitela a BIM facility manazéra) boli vysledky jednotlivych krajin porovnané a integrované v ramci
jedného dokumentu, ktory bol zdiefany vsetkymi zicastnenymi krajinami.

Harmonizované vysledky boli prerokované na Eurdpske]j Urovni a zosumarizované v sprave.
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Uloha 2.2 Identifikacia cielovych skupin a ich tulohe v BIM

V ulohe 2.2 boli identifikované cielové skupiny a ich uloha v BIM.

4 skupiny aktérov boli identifikované ako relevantné pre projekt: Verejna sprava, Profesionali
(architekti/inZinieri), Technici (instalatéri/adrzbari) a Najomnici/vlastnici/spravcovia budov.

Podobne ako v ulohe 2.1, postupovalo sa v nasledovnych 2 krokoch:

1. Inventarizacia (narodna uroven)
K pochopeniu ulohy kazdého aktéra v roznych fazach Zivotného cyklu, partneri popisali ich Ulohy a

zodpovednosti.

2. Porovnanie krajin
Vysledky kroku 1 boli prerokované vsetkymi partnermi.

Vysledky tohto porovnania boli zapracované do spravy.
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Uloha 2.3 Definicia poZiadaviek na energetickl hospodarnost vo faze
projektovania a vystavby

V ulohe 2.3 boli zmapované zruénosti relevantné pre energeticki hospodarnost pre definované
cielové skupiny:
i.  Verejna sprava,
ii. Profesionali,
iii. Technici a

iv. Vlastnici.

Partneri postupovali v Ulohach 2.3 a 2.4 podla nasledovnej schémy:

Workpackage 3
Development of BIM
Qualification models

Feedbadk partners
Identified
> requirements €
Targe.t groups Task 2.4
requirements Task 2.3 )
_— Translation of the energy
| L Definition of the
» performance

requirements for energy
performance building

Yy Yy

requirements in specific
BIM competences

[
PROF/TRAC
results

Schéma 2: Postup v tlohdch 2.3 a 2.4

Metodoldgia vyskumu pre tlohu 2.3

Po definovani poZiadaviek trhu v Ulohe 2.1 a poZiadaviek na cielové skupiny v ulohe 2.2, vyuzil projekt
vysledky partnerského projektu PROF/TRAC. Je to otvorena Skoliaca platforma pre profesiondlov v oblasti
nZEB. PROF/TRAC projekt vytvoril kvalifikaéni schému pre nZEB profesionalov. Partneri projektu NET-Ubiep
pouzili vysledky na zaklade suhlasu partnerov projektu PROF/TRAC, pricom vyznacili text modifikovany
projektom NET-Ubiep ¢ervenou farbou v tabulke ‘NET-UBIEP 2.3 and 2.4_FINAL.xIsx’. Pre pochopenie
pouzitych vysledkov sa odporuca preditat si verejny dokument PROF-TRAC D3.2 explaining the nZEB
Qualification structure
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PROF » TRAC

Back to "EU minimum competence levels"

Project phase

(if applicable)

Short description

Communication

Detailed description of competencies

General

Effective communication within NZEB projects

Understand the customer needs, and the opinions of actors involved in the project planning and implementation. Explain own ideas, plans and
requirements to customers, and partners from other sectors.

Being able to listen and summarize
conversations (in common language);
Realizing common understanding and

ing other people in the project

for competence level(s)

Concept design

Present the design and reach consensus on decisions.

Present the design concept to customers, project developers and decision makers. Moderate discussions, reach consensus about the final design

Construction

Communicate in contracting phase, understand and
respect the role of all actors involved.

Negotiate with contractor / customer / project developer / decision maker. Understand and apply the requirements of the different actors in the
contract.

Construction

Coordinate contractors and suppliers by effective
communication

Coordinate contractors and suppliers.

Construction

Communicate with customers on construction
progress and experience of building performance

Follow-up and report back to customers about the implementation and construction phase. Understand the users experience regarding building
performance

Communicatie with suppliers and facility employers on

Communicate and exchange with the technology suppliers, maintenance personal. Ask the right questions.

In use
energy performance
I use Instruct users and facility managers on energy Explain / understand the maintenance plan to maintain energy performance and proper IEQ in the building. Train and instruct facility managers
a performance of the building and building users
General BIM project management To be able to
General BIM coordination process To be able to perform BIM coordination

Schéma 3: Text tabulky ‘NET-UBIEP 2.3 and 2.4_FINAL.xIsx’, PROF/TRAC je zobrazeny ciernou, NET-UBIEP
modifikdcie su zbrazené cervenou.
V PROF / TRAC pre kazdu technoldgiu NZEB sa vytvara kvalifikacna schéma, ktora popisuje potrebné
kompetencie v projektoch NZEB. Technoldgie a interdisciplinarne kompetencie su zaloZzené na vysledkoch
mapovania kompetencii, ktoré sa vykonavaju v pracovnom baliku 2 projektu PROF / TRAC. Potrebné trovne
kompetencii pre kazdd pracovnu oblast vychadzali z vysledkov mapovani kompetencii odbornikmi. Na
zaklade minimalnej pozadovanej Grovne sp6sobilosti pre pracovnu oblast sa prislusné kompetencie
nachadzaju v tabulke kaZzdej technolégie / predmetu (obrazok 4). V tejto tabulke su integrované vysledky

uloh 2.1

a2.2.

) Yy

PROF » TRAC

Back to "EU minimum compete

Oblast’

Urovei zruénosti

\

Technology Nr.

I1S6

\ |

/

Integrated design

Zrucénost/znalost’

Being able to dMen integrally with
the other invol IZEB building
disciplines

Project phase
(if applicable)

Short description

Detailed description of competencies

for competence level(s)

General Understand integrated design processes and concepts | Theoretical knowledge of integrated design processes and concepts. Has theoretical understanding of design process and how designers think
Understand the interplay of building location, design, | \"01E32€ on interplay between all aspects of building design, building use and outdoor climate. Able to understand the interplay between

General microclimate, buildings and their services. Understand the interplay between sustainable energy system, building energy demand and renewable
use and outdoor climate energy production

General Understand design methods for passive energy Able to understand basic design methods for passive energy technologies. Able to apply and combine design methods for passive energy
technologies technologies

General Project life cycle concept Able tointegrate life cycle © t proj

Preparation Define and communicatie integrated design goals Can define and communicate design goals

Preparation

To be able to view, navigate and extract information to evaluate properties in a given area

Design

Evaluate the integrated design

Can use goals and targets as means of measuring s

of the interplay between energy systems, architect: ts, building design, building use, outdoor climate and HVAC systems.

of design proposals. Able to apply, combine and evaluate advanced methods for analys

Figure 4: Example of a tab with competences, technology/subject and compentence levels.
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In NET-UBIEP the minimum advised competencies level for each target group is indicated in the Tab "EU
minimum competence levels for TG" (figure 5).

NET @
ﬁ D23
PRO

F - TRAC

TECHNOLOGY AND INTERDISCIPLINARY COMPETENCIES PER TARGET GROUP

= 4
TARGET GROUP Public i i " Technici: Technici: Technici: Tenankwners clel ova
seaneee SKUPING

Legislators Architects €l Engineering e B Engineer (installer) Installers (field)

Reference professions. Civil servants

[N NN
[N N ™
e e
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ENERGY REDUCTION of construction
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~
~

Minimalna aroven
) zrucnosti/znalosti
Téma

Schéma 5: Tab “Minimdlina uroveri zrucnosti/znalosti pre kazdu cielovu skupinu na trovni EU

Na zdklade minimalnej poZadovanej Urovne sp6sobilosti pre predmet sa prislusné kompetencie nachadzaju
v tabulke kazdej technoldgie (ako na obrazku 4).

Priklad:

Architekti musia mat minimalnu Groven sposobilosti 3 pre mini veternud energiu EP9 (obrazok 6). V tabulke

Excel 'NET-UBIEP 2.3 a 2.4_v18042018.xlsx' EP9 najdete prislusné kompetencie. Podla toho je mozné uréit

potrebu dalsieho skolenia.

. , .
nerd )y Cielova skupina
PROF » TRAC /
KECHNOLOGY AND It

Civil Engineering.
Legislators Architects

Reference professions Civil servants

ENERGY PRODUCTION

(V3 NN VI N I TV

Téma

[ NS TS0 T IS N N N

Schéma 6: Priklad architekti/EP9 mini veterny zdroj energie

Vysledna tabulka bola prerokovana partnermi a zosumarizovand v ‘NET-UBIEP 2.3 and 2.4 _FINAL.xlsx’
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Uloha 2.4 PreloZit poZiadavky na energeticki hospodarnost v konkrétnych

kompetenciach BIM pre kazdu cielovu skupinu
V ulohe 2.4 sa zhromazduju kompetencie BIM tykajuce sa energetickej hospodarnosti. Bol

potrebny preklad z r6znych ciefovych skupin do réznych profilov BIM. Dohoda o grante 754016

Net-UBIEP popisuje tento vztah, ako je uvedené v tabufke 1.

Tabulka 1: Cielové skupiny vztahov s profilmi BIM (Grant Agreement 754016 Net-UBIEP)

Target group Verejna sprava Profesionali Technici Najomnici, vlastnici,
spravcovia
Uloha Musia spravne pripravit Musia pracovat v Potrebuju vediet, ako Potrebuju vediet, ako
pravidld a spravne prostredi spoluprace ¢itat model BIM, spravne | definovat poZiadavky na
definovat poziadavky na pomocou rovnakého interpretovat Udaje a spravnu udrzbu budovy a
verejné obstaravanie zakladného modelu BIM zabezpecit vlastnikovi, ako zaobchddzat s
pomocou BIM pre implementovaného s aby vsetky informacie na | modelom BIM pocas
energetickd hospodarnost poZiadavkami na udrzbu boli k dispozicii v Zivotnosti budovy.
energetickd spravnom formate.
hospodarnost pomocou
nastrojov technickej
analyzy
BIM profiles BIM Hodnotitel BIM Manazér BIM Profesionalny BIM Hodnotitel
BIM Facility manazér BIM Koordinator uZivatel BIM Facility manazér
BIM Expert

S tymto vztahom mozu byt vysledky z Glohy 2.3 transformované do Glohy 2.4, ako je uvedené na obrazku 7.

Y @y

PROF » TRAC

24 __ BIM profily

= electricity generation
Solar ther r ool

Tém a TARGET GROUP BIM Manager BIM Codrdinator BIM Expert BIM Expert user K BIM Evaluator BIM Facility manager BIM user (unaware)
8IM modeler End user buidling
Reference professions
EM e ENERGY MANAGEMENT
Em1 Smart grid systems 2 3 3 3 3
e Domotic systems 3 4 2 3 3
EM3 | Building management systems 2 3 4 2 3 3
EP ENERGY ENERGY PRODUCTION (on-site and nearby renewable energy production and off-site renewable energy)
EP1 Geothermal energy 2 3 4 2 2 0
2 Biomass 2 3 4 2 0
£P3 Biogass 2 3 4 2 0
£P4 District heating and cooling 2] 3 4 2 0
£ps Heatpumps 2 4 2 0
PG Solar power systems for 2 4 2 0
2 A
2 [
2 o

w [ [w [ [m [ m [ |w |
[V (ST I (SO IV (VR [TV (R Y

w |

Combined Heat and Power |
S (cHP)

Obrdzok 7: Profily BIM suvisiace s odporucanymi uroviiami spésobilosti (tab. ,,Minimdlne urovne komp. pre
EU pre BP“v ,,NET-UBIEP 2.3 a 2.4_FINAL.xIsx")
Aj tato vysledna tabulka bola zaslana vsetkym partnerom a bola prediskutovana. Vynikajuca tabulka NET-

UBIEP 2.3 a 2.4_v18042018.xIsx bola dokoncena so spdtnou vazbou partnerov.

Konecna tabulka velmi podrobne prepadja cielové skupiny, profily BIM, kompetencie, urovne kompetencii,
fazy projektu a subjekt technolégie / riadenia. Vysledné tabulky z Gloh 2.3 a 2.4 si preto nevyhnutnym
vstupom, ktory sa pouZije v pracovnom baliku 3 ,Vyvoj kvalifikaénych modelov BIM*“.
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NET
Priloha

V tejto prilohe najdete vysledky z vynikajucich vystupov NET-UBIEP 2.3 a 2.4_FINAL.xIsx.
Prezentované vysledky su kombinovanym usilim NetUBIEP a Prof / Trac.

erg @
- lﬁ These deliverables reflect only the author's view. The Agency is not responsible for any use that may be

PROF # TRAC made of the information they contain
WP2.3 Definition of NZEB-competencies for target groups

nwe2. i ofessionals, and
Todoso, project. In PROF/TRAC
projects.
Tab 6"
 feld,
Example: pow

OVERVIEW OF PROF/TRAC QUALIFICATION SCHEME

DEFINITION OF THE COMPETENCE LEVELS
0 Notapplicable/ o knowledge and competendes required

OVERVIEW OF TECHNOLOGIES AND INTERDISCIPLINARY COMPETENCIES
EM ENERGY MANAGEMENT
M1 Smart gid systems.

EM2  Domoticsystems (homes)

E
1
1

SUSTAINABLE INTEGRATED DESIGN
Sustainable architectura design

i
i

Sustainable buiding materials

= e e e [ NNENEENER

Environmental (indoor) quaity

IS |INTERDISCIPLINARY competencies
Femg S5 - - or - aerstanding and Imvaing other pe e prore
]

@
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TARGET GROUP Public Adminstration Professionals Professionals Professionals
Legislators Architects Civil Engineering (consultancy) | Electrical Engineer (consultancy)
Reference professions Civil servants

EM ENERGY M,

&

Smart grid systems

m
<
N}

EMZ2 Domotic systems

Building management systems

Geothermal energy

EP2. Biomass 3
EP3 Biogass &
EP4 District heating and cooling 3
EPS Heatpumps 3

Solar power systems for
electricity generation
P Solarthermalsvstemsforcooling S
generation

oSy

EP8 domestic hot water and/or

hantine.

Mini wind power

Combined Heat and Power (CHP)

Insulation

ER2 Air tightness building
ER3 Micro climates
ER4 Envelope systems

Window and/or glazing systems

Hot water systems

Heating and cooling emission

Rz systems

ER8 Electric heating systems
ER9 Artificial lighting systems
ER10 Ventilation systems

IS SUSTAINABLE IN'
1S5 | Sustainable architectural design
156 Integrated design

157 Sustainable building materials
IS8 [Sustainable installation materials
159 Environmental (indoor) quality
151 Communication

152 Information management
153 Collaboration

154 Quality assurance

1510 Economics

1511 Procurement
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L= @ D2.4

PROF » TRAC

TARGET GROUP BIM Manager BIM Codrdinator BIM Expert BIM Expert user BIM Evaluator BIM Facility manager BIM user (unaware)
BIM modeler End user buidling
Reference professions

EM ENERGY MANAGEMENT

EM1 Smart grid systems 13 & 3 3

EM2 Domotic systems 3 3 3

EM3  |Building management systems 3 3 3

EP1 Geothermal energy 3 = 0
P2 Biomass EY 3 0
£p3 Biogass 3 3 o
EP4 | District heating and cooling 3 0
EPS Heatpumps 0o
£P6 Solar p?v{ver syﬁem.s for 0
f— elects eneration

£ | e enemen 3 2 J
E8 | oo noswrandr °
EPS Mini wind power 3 3 o
gp1g | Combined Heat and Power o

| ER |

ERL Insulation 3 0
ER2 Air tightness building 3

ER3 Micro dimates 3 3

ER4. Envelope systems 3! S o
88 Window ant:{': glazing 3

ERS Hot water systems 3 S

R7 Heating an;;gg emission 3 3 °
ER8 Electric heating systems 3 3 [}
ER9 Artificial lighting systems 3 3
ER10 Ventilation systems 3 3

IS s SUSTAINABLE INTEGRATED DESIGN

1S5 Sustainable architectural 3 3

f— design = =

156 Integrated design 3 3 3 3

157 |Sustainable building materials 3 3 3 3 0
1s8 Sustainable il.\stalla!ion 3 3 3 3 0
— materials — i i —

159 [Environmental (indoor) quality| 3 3 3 3

151 Communication B B 3 3

152 | Information management 3 3 3 3

153 Collaboration 3

154 Quality assurance 3 3 3 0
1510 Economics 3 0 3 3

1511 Procurement 3 0 3 3 0
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[Technology Nr.

EM1

Smart grid systems

Electronic digital control of
production, distribution and use of
electricity; information management
of the components

Project phase
(if applicable)

Short description

Detailed description of competencies

for competence level(s)

Understand smart grids in relation to energy

Has general knowledge and an holistic view on smart grids and buildings' energy profiles, understanding of it's contribution to energy

General
performance performance
Information management of smart grids in NZEB ;
General design Can provide the (smart) grid manager with basic information on buildings’ energy profiles
General Holistic approach of smart grids in NZEB design Can think in a holostic way concerning energy demand, energy supply, storage and is able to make trade-offs
Preparation Determine smart grid concepts c;-m perform a feasibility study to determine the basic concept within the project, based on energy saving contribution, costs, restrictions,
etc.
Preparation Perform energy simulations Can perform energy simulations in order to define building energy profiles (such as heat load duration curves)
preparation Define energy profiles Can define the energy profile of the building, i.e. the energy demand profiles, energy supply profiles, storage (in relation with heat pumps),
based on input from team members.
Design Engineer smart grids Can design and calculate the smart grid system, based on heat load duration curves, energy simulations etc.
(Construction Specify smart grids in tender contracts Can specify and describe the smart grid system in a tender contract, in a way that ensures the contribution to energy saving is realised.

Construction Quality assurance of smart grids according contract

Can manage, instruct and audit contractors on site during the realisation of a smart grid system, based on information given in the tender
documents and given by the designer.

Commission smart grids to ensure operation as

Construction
planned

Can commission a smart grid system on it's functionality and quality, and determine wether the system operates as planned. Make sure the
foreseen contribution to energy saving is realised.

Ensure optimal operation of smart grids during life

Monitor and control of the smart grid system on critical parameters, in order to guarantee the designed performance during life cycle. Takes

(if applicable)

n use cycle action on abnormalities and adjust settings to ensure optimal operation.
Technology Nr.
Residential intelligent building
Em2 Domotic systems (homes) oot Iprevig ity o e
for elderly and disabled people
Project phase Short description Detailed description of competencies for competence level(s)

2

Understand contribution of domotic systems to

General
energy performance

General knowledge on domotic systems, it's to energy saving

Determine energy saving potential regarding human

Preparation
P behaviour

Calculate and predict the amount of energy that can be saved by automatic systems and knowledge on influence of human behaviour on energy
demand / use.

Preparation Determine installations to include in domotic concept

Is able to make a weighting and balancing between which components and systems should be included in domotics and which are less usefull to
include, in relation to energy saving.

Preparation Assess available integrated domotic systems

Is able to choose a concept that fulfills specific needs within the project. Domotic systems are mostly provided by producers of fully integrated
systems, including switches, modules etc. Is able to understand designs and specifications provided by producers of integrated systems

Engineer a domotic system in NZEB residential

Design buildings

Engineering of a complete domotic system. From design to contract documents and drawings

Construction Specify domotic systems in tender contracts

Detailed description of the demands and functionality of the domotic system, to enable the contractor to choose a product that fulfills the demands.

Construction Assure quality of realised systems according contract

Can manage, instruct and audit contractors on site during the realisation of a domotic system, based on information given in the tender documents
and given by the designer.

[Commission domotic systems to ensure planned
energy saving

Construction

Is able to commission the domotic system after realisation, in order to check if the system fulfills all demands and full functionality. This must be
done under different conditions (e.g. day/night, residents are present / absent , etc)

User instruction to ensure optimal operation of

In use
[domotic systems

Can write a clear userguide and/or instruct users, based on the type of residents (elderly, young, foreign etc), to see that the system is used as
designed for in order to achieve the energy saving goals.
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performance

[Technology NT.

EM3 Building management systems BMS (utility buildings)

Project phase [short description Detailed description of competencies for competence level(s)

(if 2pplicable) [2 [Backto
Understand BMS systems in relation to energy N B ~

General General knowledge on the concept of building management systems and it's contribution to energy saving

Preparation

Determine installations to include in BMS

of that can be automised (heating, cooling, sun blinds, lighting, security etc). Is aware of the difference between
automatisation strategies for one room or the whole building.

Preparation

Determine IAQ parameters to be controlled in BMS

of essential indoor environmental quality parameters and the impact of the BMS on it's performance

Preparation

Determine energy saving potential regarding human
behaviour

use.

Knowledge of the amount of energy that can be saved by automatic systems and knowledge on influence of human behaviour on energy demand /

Preparation

Perform a feasibility study

Can perform a feasibility study based on technical aspects s well as return of investment. BMS systems are expensive and will pay back in user
phase of the building. During pre-design phase it must become clear how costs of investement can return, who is responsible etc.

Design

Engineer the BMS system in interdisciplinary team

Can design and engineer the building

systemin anii y team

Design

Describe functionality and automatisation strategy

Describing the automatisation strategies, what is the demanded functionality. The person who designs the BMS must get input from other design
partners what is needed. (heating/cooling: mechanical engineer. Lighting, security etc: electrical engineer. Sun blinds etc: architect).

Construction

Specify the BMS for contracting

Specification of building management system for use in contracting. Make detailed descriptions of the BMS stategies, including drawings, o the
contractor and supplier can programm the hardware / software.

Construction

| Assure quality of realised systems according contract

and auditing of during the realisation of the BMS system

Construction

Commission BMS system to ensure operation as
planned

Is able to commission the BMS during, and after realisation, in order to check if the system fulfills all demands and full functionality. This must be
done under different conditions (e.g. day/night, residents are present / absent , winter /summer, etc)

In use

Ensure optimal operation of the BMS during life cycle

Can design a maintenance plan and instruct the facility manager, to guarantee that the system achieves the energy saving goals. Takes action on
abnormalities and adjust settings to ensure optimal operation.

for competence level(s)

Project phase | Short description | Detailed description of competencies
i 2ppiicablz] 3
Undsrstand influencs of hesting and cogling Has .ger!eral kr_nowle_dge an tI'!e application and speclf!cs of several types of _hgaung and F:oolung gener_auon systems. |s able ta take
Genersl part in discussions in the design team. Is aw are of the importance of the desicions made in the pre design phase for the total energy
==neration on snzrgy performance r
performance.
General Understand speciics and basic parameters Has knowledge on specifics of he sting and cocling generation types, and why or when to choose & specific type. E.g. energy
sources, energy balance [smart grids)
] ess systems relsted to buiing function and Is able to select heating and cocling systems, specifically in relation with the buildings’ architectural desian and building functions).
Praparation o Iz able ta discuss the relation between architectural design [esthetics] and selection of heating and cooling systems in a
srchitscturs multidisciplinary team
Preparstion Determine systems that ft NZER demands Can determine the appropriate system in relation to available energy sources (soil, gas, electricity, district etc] and that fit the NZEE
demands.
Perfe feasibilty stud: fi 1 and technical
Preparation orm 2 feasitility study on financial and techrical |, |- to perform afeasibility study including financial and techrical aspects and discuss the outcomes

aspects

for competence level(s)

www.net-ubiep.eu - netubiep.project@net-ubiep.eu.it

Project phase  |Short description Detailed description of competencies
F2ppicabiz]
Detailed engineering of the geothermal energy system. Can determine construction site boundaries e.g. needed space, area, depth.
Design Enginser gzothermal energy systems. Make detailed descriptions and drawings of the design.
Construction Specification of 2 gzothermal ensrgy system for |5 able to select products that fit specifications and demands on given quality aspects. |s able ta make financial caleulations related
contracting purposs to contracting phase.
Canmanage, instruct and audit contractors during the realisation of the geothermal energy system, based on information given by
Construction Qualty sssurance of gecthermal energy systems the designer and the tender documents. Can audit on construction site, on critical points.
Construction Commissoning of seothermsl snsrey systems Can commission the geathermal energy installation on functionality in all seasons, under full and partial laad. ls aw are of critical
S o7 EsatnErma Ensrsy syste paints and makes sure the designed energy perfomance is reslised.
Inuse n of a maintance and operation pisn Can design a maintenance and operation plan that guarantees trouble free performance, and instruct the facility manager on the
= Desig = = designed performance and monitoring parameters
Inuse Ensurs optimal operation of geothermal energy Manitoring and control of the system in order to guarantes the designed performance during life cycle. Takes action on anomalies
- systems during ife cycle and adjust system settings to ensure optimal operation.

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement No.754016




for competence level(s)

Project phase | Short description Detailed description of competencies

if 2| bis)

General Understand biomass systemsin relation to energy Has general knowledge on biomass energy production, an holistic view on contribution of biomass tot energy performance. Knows

- performancs the difference between small products [consumerproducts ) and large custom made installations.

Pre desizn Perform s fessibifty study on [largs] biomass systems Is able to perform a fe asibility study on eneray performancs, including financial sspects and discuss the cutcomes forlarge biomass

installations.
§ X 8 Detailed engineering of the biomass energy system. Can determine construction boundaries e.g. needed space, weight. Make

Design Engineer small biomass systems iled enginesring " 9 5 9 P 9

detailed descriptions and drawings of the design
- N - B . Dietailed enginesring of the biomass energy system. Can determine construction boundaries e.g. needed space, weight. Caloulate

Design Engineerlarge biomassinstallations -d eng 9 9 = an d i g P 9
capacity, low, temperatures etc. Make detailed descriptions and drawings of the design

Construction Specify = biomass energy system for contracting Iz able to select products that fit specifications and demands on given quality aspects. |s able to make financial caloulations related

purpose to contracting phase

Construction Quaitty assurance of targe biomass installations Canmanage, instruct anr..i audit contractqs on site during realisation of large biomass installations, based on infarmation givenin
tender contracts, the designer and supplier.

Construction Commission large bi Can commission the biomass energy installation on functionality in all seasons, under full and partial load. Can determine if the

" o system operates as planned and makes sure the caloulated energy saving is realised.
Design 2 maintanance and operation plan for lar; N N " o S : o
Inuss B B B} pe pia 8 Design a maintenance and operations plan, critical parameters. Give instructions to user or facility manager.
Inuse Ensurs optimal operation during ife cycls Moanitor and control the biomass installation on critical parameters, take action on anomalies and ensure optimal operation.

Short description Detziled description of competencies for competence level(s)
General Undsrstand biogssin relation to other farms of 2nzrgy | Has general knowledge on biogas energy production, which w aste materials are used to generate biogas in biogas installations,
preduction 2nd contribution to ensrgy perfarmance. | knows the specifics that characterize biogas systems.
Can perfarm a feasibility study ta determine the usefullness of generating biagas from w aste materials (e.g. from own activities or form
Przparation Parform = feasibiity study on uss of biogas energy third parties). |s able to determine tatal cost of awnership. Can consider pros and cons of using biogas or other farms of heat ! energy
generation.
Design Integrate biogas energyin the installation concept Can design and caloulate installations for heating and potable hot water (PH) making use of biogas. The biegas is produced off-
site [biogas production is not part of the NZEB project].
Construction Spect b =msin tender contracts Can specificy a biogas energy system f9| cc_mtracung purpose. The realisation of the biopas plant is not part of the project. |s able to
¥ biogas sy select components that are fit for use with biogas.
Construction Quaity zssurance of instzliztions using biogas Canmanage, instruct and audit contractors an site during realisation of the installation for heating and PH with use of biogas.
Construction Commissioning of instalstions using biogss Can commission |nsta||al|c!ns !or he.atlng and PH'W that use biogas on quality and functionality and make sure the foreseen
contribution to energy saving is realised.
Inuse . S tion of Monitor and control the installations for heating and PHW that use biagas on | inorder tat tee the designed
= perfarmance during life cycle. Can design a maintanance plan.

for competence level(s)

Project phase | Short description Detailed description of competencies

if 3 ble}
Understand district heating/coolingin relation to

- e/ . < . Has general knowledge on district heating and cooling systems, knows the specifics that characterize these systems. Understands
Preparation other forms of energy production and contribution to o ; K -
the contribution to energy saving patential and the boundary conditions.

snerev performancs

Pregaration Perform = fezsibiity study on use of district hesting Caninvestigate the need for district heating and cooling. is aw are of consequences later onin the project. Can determine heating
2nd cozing. and cocling demand of the building and demand of potable water.

Sen Engineer district hesting and cooling energy systems Can engineer a district heal.lng and cooling system, including calculations of heat loss and cooling load, determining of capacity,
€ flow, temperatures, hydraulic concepts etc.

Specify district heating and cooling systzmsin tendsr

Canstruction e ® s Can specify a district heating and cocling energy system for contracting purpose, including description of hydraulic concept.
contra

Construction Quaity sssurancs of district hesting 2nd coolinginsids | Can manage, instruct and audit contractors on site during realisation of the installation of district heating and cocling systems inside
the building the building and integration with the building installations.

Construction Commissioning of district heating and cocling Can commission district heating and cooling systems inside the building, on quality and functionality and make sure the foreseen
instaliztions, inside the building contribution to energy saving is realised. |s able to determine critical parameters for monitoring and control.

Inuse Ensurz optimal operation of district hestingand Manitor and control the district heating and cooling installations inside the building on critical parameters, in order tot guarantee the

- cociinginstaliztions designed performance duringlife cycle. Can desian a maintanance plan.
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for competence level(s)

Project phase  |Short description Detailed description of competenci
if 2§ b}
General Understand hest pumpsin relation to energy General knowledge of heat pumps, design and application. |s aw are of specific need for low temperature energy source. Cantake
- performancs partin discussions in the design team.
Preparation Identify znd sslect frted heat source for usz with hzst |Can determine available heatlenergy sources. Is aw are of types of available heat sources for use with heat pumps, understands the
pumps influence of source temperature on energy efficiency.
Preparation Perform s feasibiity study on hest pumpinstalstions Can perform a feasibility study_on wh:al type of heat pump fits the demands, including financial aspects, weighting and balancing of
v components that are needed in relation to energy saving.
Desizn Enginesr standard heat pumpinstallations Can enginesr a lslandtard] heat pump sys_tem, including calculauons_ of heat Io_ss [transmission), needed capacity, mono- or bivalent,
energy balances (.. important when using geothermal energy). noise reduction.
Desien Enginzer complex and innovative hest pump Can engineer a complex heat pump system, using innovative products, alternative heat sources ete. Can make detailed drawings
installations and hydraulic schemes that determine it's functionality. Can describe the automatisation strategies.
Construction Specify hest pumpinstaliztionsin tender contracts Can specify heat pump installations in tender documents. Can make detailed descriptions and drawings and select fitted products.
Construction ‘Quality assurance of heat pump systems during Canmanage, instruct and audit contractors on site during realisation of a heat pump system, based on information given by the
reafisztion designer and the tender documents.
Construction Commission s hest pumpinstalstion Can cemmission 2 heat pump installation on functionality in all seasons, under full and partial Ioa.d, seésonal performance. Can
determine if the installation operates as planned, makes sure the foreseen energy performance is realised.
Inuse Ensure optimsl operstion of heat pumpinstslistions Can de;ugn a maunlenanr.ae plan and instruct the facility manager on monitaring parameters, ta guarantee that the system achieves
e the designed energy saving goals

for competence level(s)

Short description Detailed description of competencies
Soneral Understand PV systems n relstion tot NZEE Understands the basic working and spplication of PV systems, is sble to euplsin and take pattin discussions. s familiar with diferent
types [e.g. panels, roofs). Understands the influence of external aspects e.q. orientation, shadowing on the performance.
Preparstion Perform a fessibility study on Phot: sic systems Can perform a feasibility st.udy including hnancla.l :aspec:s. the use of batteries and discuss the autcomes. Has knowledge of different!
types of P\ systems, quality aspects, energy efficiency.
= ] gy T TR O ST TIS TS TS TTEETE T TSI
e Enginesr 2 Py system au_wd caloulation, e.g. oner_ntauon, Wp. WplmZ, power inverter. Knowledge and _understa_ndun? of batteries to _sture power generated
s with PV cells. Can determine construction boundaries e.g. needed space, weight. Engineering of the electrical components e.g.
: TR
Construction Specify a PV system in tender documents Is able l? select products th?t fit s;_:ecuhcauops and demands on given quality aspects. Make detailed descriptions and drawings of
Y the design. |s able ta make financial calculations related to contracting phase
Construction Qusity sssurance on resfisstion of PV systems Canmanage, instruct and audit l?ontraclors on site during reahsauou_-\_of aPV system, based on !nlormatl?n given by t!n_e desugner and
the tender documents. |5 able tainstruct the contractor on the specifics of the system. Can audit the realisation on critical points.
Construction Commizsion s P system Can commission a P\:l |nsta]|at|on on functionality. Can determine if the installation operates as planned, makes sure the foreseen
energy performance is realised.
Can give instructions to users [or to facility manager). |s able to set up a maintenance plan

for competence level(s)

Project phase |Short description Detailed description of competencies
if 3 3ble)
General Understand solar absorption cosiing e Understands the basic working and apphc‘allon of'an absorption 1.:oo!|ng s.ys:.em. Kno\f/s how absorption cocling is regenerated by
heat from solar tube collectars. Can explain and discuss the application within the project team.
Preparation Perform s fessibiity study on sclar absarption coging Can perform & feasibility study on the application of solar cocling, can estimate the cocling demand of the building. Is sware of
financial aspects and life cycle analysis.
Can engineer an absorption cooling generation system with solar regeneration by heat tube collectors. Calculate accurate cooling
Design Enginzer 2 soizr 2bsorption cosing system demand of the building in order to select the right capacity (k). Can make a detalled design of the installation, principle,
automatisation strategy, using available products and concepts, select fitted products.
] Specify a solar absorption cooling system in tendsr S_pec-fy a s_ular cooling generation sys_tem for usein conlvactlr’g.. Is ableto sele_st products thél fit specifications ar\d de!'nands on
Construction given quality aspects. Can make detailed and accurate descriptions and drawings of the design. Is able to make financial
contracts calculations related to contracting phase
] Qusity assurance on resisstion of solar cooling l:ar! manage, instruct and audit contractors on site during realisation of a solar cD.o.llng system, based on |nfar_mauon given bythe
Construction designer and the tender documents. |5 able tainstruct the contractor on the specifics of the system. Can audit the realisation on
systems critical points.
Construction commisson = soier cosing system Is able to commission the salar cacling system an functianaity in sl seasons, undsr full and panial load. Can determine if the
installation operates as planned, makes sure the foreseen energy performance is realised.
Inuse Ensure optimal operstion of solar cocing system Monitor and cnr\uol the §ola| cooling installation on critical parameters, in order tot guarantee the designed performance during life
saia Syst cucle. Can design a maintanance plan.
C icatz th uszznd
Inuse ofthe solar cooling system Caninstruct the facility manager on monitoring parameters, to guarantee that the system achieves the designed energy saving goals
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|Project phase  |Short description Detailed description of competencies for competence level(s)
biel

Has general knowledge on solar thermal energy systems by heat tube collectors. Understands the basic working, is aware of

General Undzrstand solar hesting systzms o N P
s boundary conditions. |s able ta discuss within project team.
AT A TE S O STy ST T T T Ty T e ST e TS TS O T D T ST T T T
Preparstion Perform a feasibiity study on solsr heating systems Can determine the demands of domesuc_hot wat_er [average, peak demand). Can estimate the n_eeded starage volume and possul_:le
types of storage tanks. Understands the interaction between water storage | peak demand ! available solar energy ! external heating
R . . "
Can engineer a solar thermal energy system. Calculate accurate heating demand of the building, calculate accurate domestic hot
Design Enginzsr 2 solsr heating system water demand in arder ta select the right capacity (k' lires). Can make a detailed desian of the installation, principle, automatization
strategy, using available products and concepts. CAn determine and calculate |l heating.
Construction Specy s solsr hesting system in tendsr contracts Can speaify sola_u hea_ting installa_tions intender docume_nts. Can make detailed deseriptions and drawings and select fitted products.
|5 able to make financial caloulations related to contracting phase

Quaity assurance of resisstion of solsr hesting Canmanage, instruct and audit contractors on site during realisation of a solar heating system, based on information given by the

Construction designer and the tender documents. |z able tainstruct the contractor on the specifics of the system. Can audit the realisation on
Fystems. critical poinits.
. . . Can commission a solar heating installation on functionality in all seasons, under full and partial load, seasonal performance. Can
Construction Commission 2 solsr heating systsm mmissien eaing para/as, = F
determine if the installation operates as planned, makes sure the foreseen energy perfarmance is realised.
- 8 . Mornitor and control the solar heating installation on critical parameters, in order tot guarantee the designed performance during life
Inuss Ensurs optimal operation of solar hesting system i ! 9 P g gnedp g
cycle. Can design a maintanance plan.
C icats the approprists use and . " o . 5 X
Inuss Caninstruct the Facility manager on monitoring parameters, to guarantee that the system achieves the designed energy saving goals

ofths solar heating systam

Short description Detailed description of competencies for competence level(s)

ifa

Understands the basic working and application of mini wind power, is able ta explain and discuss within the project team. |s aware of

General Understand mini wind powsr relsted to nZEB ) o " " #
constraints and boundary conditions [regulations, construction, available energy sources)

Is able ta perfarm a feasibility study on mini wind pow er including financial aspects. Can estimate needed electical power demand of
Preparstion Parform 2 feasibiity study on miniwind power the building, Can determine the part of mini wind power on total power supply. Understands basic principles needed in design and
caloulation, e.g. orientation, wind, power inverter.

Detailed engineering of the mini wind power system, including batteries and power inverters, in coherence with other power supply

Design Engineer the mini wind power system
& b saurces.. Engineering of the construction strenght for placing mini turbine. Accurate caloulation of the needed pawer (k']

Can specify a mini wind pow er system for use in contracting. Is able to select products that fit specifications and demands on given
Construction Specify = miniwind power system in tendar contracts. | quality aspects. Make detailed and accurate descriptions and drawings of the design. Is able to make financial calculations related
to contracting phase.

Canmanage, instruct and audit contractars on site during realisation of a mini wind power, based oninfarmation given by the
Construction ‘Quaiity assurance of mini wind powsr designer and the tender documents. Is able to instruct the contractor on the specifics of the system. Can audit the realisation on
critical paints.

|5 able ta commission the mini wind turbine on functionality. Can determine if the installation operates as planned, makes sure the

Construction ‘Commission a mini wind power system N N
foreseen energy performance is relissd.

Ensurs optimal operation of miniwind powsr during | Can give instructions to users [or ta facility manager). Is able to set up a maintenance plan to ensure optimal operation of the mini

Inuss .
ife cycle wind power system.

Short description Detziled description of competencies for competence level(s)

if 2pplica

Genersl Understand CHP and it's contribution to nZEB Has basic understanding on the principles of combined heat and power generation, can discuss within the project team.

Has knowledge on CHP in the project definition phase, regarding regulations, technical demands, energy saurces, temperature
evels.

Has CHPin the project definition phass

Can perform a feasibility study on the use of CHP, regarding techrical demands, requlations and costs. Can estimate the needed
Frzparstion Perform z feasibiiity study on CHP electrical power and heating demand as well as the heat storage needed in order to determine possibilities of CHP by means of load
and load duration curves. Can make an inventory of possible solutions for power supply and heating (energy Aows)

Engineer the CHP system, Can estimate the heating and cooling demands of the building. Can determine the demands of domestic:
Design Enginzer 3 CHP system hat water [average, peak demand). Can make a hydraulic scheme to fitin the CHP unit with a guaranteed return temperature and
acceptable anfoff switch numbers. Can make a description of the contral strategy.

Specify a CHP-system for use in contracting. |s able to select praducts that fit specifications and demands on given quality aspects.
Construction Specify 2 CHP-system in tender documents. Canmake detailed and accurate descriptions and drawings of the design. Is able to make financial calculations related to
contracting phase

Canmanage, instruct and audit contractars on site during realization of a CHP system, based on information given by the designer

Construction shity assurance of 3 CHP system o . .
Qualty syst and the tender documents. |s able ta instruct the contractor on the specifics of the sustem. Can audit the realisation on critical points.

Construction Commission a CHP-system Is able ta commission the CPH system on functionality in all seasons, under full and partial load

Inus= Ensurz optimal operation of 2 CHP system Manitar and contral the CHP installation an critical parameters, in order tat guarantee the designed perfarmance during life cycle.

Dasign = maintanance and opsration plan for CHP

Design a maintenance and operations plan, determine critical parameters. Give instructions to user o Facility manager.
systems

Inuse
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Tech:

ER1

Thermalinsulations of ground floors,

Insulation walks, roofs, thermal bridges

Project phase Short descri | Detailed description of competencies for competence level(s)
2 3 4
Understand theimportance of insulation in Has general knowledge oninsulation. Understands the basic concept of energy conservation, is able to take partin discussions
nZEB within a project. |s aw are of constraints and boundary conditions (regulations, construction)
OTTETS TS e COTCe P O eTTeTgy e T OCOT T O oSS ST TS DT DU g STTEpe; Z0Tg Or TouTS;
Preparation nsulstion concept within a nZEB airtightness ete. Understands the nature of the thermal bridge. Can discuss and, to some extend evaluate, possible soluuons forthe
. project thermal bridge problem. Can determine the effect of application of different types of construction elements for the energy
rtheinsulzstion concept 2nd the Detailed engineering of insulation and solutions for thermal bridges
ification of building insulation for contracting pur . |5 able to select pr ts that fit ifications and demands on given
Construction Specy theinsulation concept n tender documents Spel; ication of building sulation for contracting purpose. Is ble o select products that fit specifications and demands on gives
quality aspects. Make detailed descriptions and drawings of the design
- ~ Can manage, instruct and audit contractors on construction site, on critical points. Has knowledge on methodologies to measure
Construction Quaiity zssurance of buidinginsulztion !
quality, e.g. thermography.
Construction Commission building insulation Knows how to measure and evaluate the insulation of the building and its effect on building energy performance
Tech: Nr.
e . Air tightness of openings such as.
ER2 Air tightness building

doorsand windows

Project phase |Short description

{f

| Detailed description of competencies

for competence level(s)
z [ 3 T+ el

Has general understanding of the influence of air tightness building on energy performance. Understands the nature of air leakage,
is able totake partin discussions within a project.

Can address the air tightness of the building as a part of energy conservation concept. Can guide the design on air thightness
tow ards the desired level of air thightness. Has knowledge ials, techniques and to reach the demanded air
thightness.

Construction Specify air thightnessin tender documents

Specify air thightness for contracting purpose. Is able to select products or suppliers that fit specifications and demands on given
quality aspects. Make detailed drawings when needed. Is able to make financial calculations related to contracting phase

Construction Quality assurance on air thightness

Canmanage, instruct and audit contractors on construction site, on critical points. Has knowledge on methodologies to measure
quality, e.g. blower door test.

Construction Commission build

rthightness

Knows how to measure and evaluate the air thightness of the building and its effect on building energy performance.

Tech:

ER3

Graen roof, cool roof, exterior

Micro climates landscaping/tress, sarth sheitering

Short description

Project phase

Detailed description of competencies

for competence level(s)
2[5 [+ TNl

and micro cimatesin nZEB projects

General knowledge on mirco climates. Can understand the interplay between micro climate, buildings and their services.
Understands climatic design principles.

Investigate mirco cimat

Caninvestigate the appriopriate solution and is aw are of the impontance of early decisions later in the project. Has knowledge of the
main passive design strategies (i.e. daylight, passive cooling, natural cooling, thermal mass, solar heating, etc.)

of micro cimatesin nZEB

ar T arTTICT TS ST
cimate). Carunderetand, sushiate andfallow lmati design for imal f [ bine several
design stategies and svaluate theit performance as a whole building energy cancept, Can perform optimal design of buikdings

OTTOTOTTS OO TErSTerToT

ER4

Trombe wall, double envelops,

Envelope systems facade systems, Barra system

Project phase
[if appic

Short description

Detailed description of competencies

for competence level(s)
212

Understand &

lops systems 2nd contribution to
General
2nergy performance

Has general knowledge on heat transfer within envelope systems, understands the principles and contribution to energy saving.

Preparation Investizats snvelops systems as meanste reach nZEB

Is aw are of physical characteristics of envelope systems and their limitations. Can understand the heat transfer principle in the.
envelope systems. Can explain and address pros and cons of the envelope systems. Can name physical characteristics of such
constructions and their limitations.

nvelope systems

Can perform design of envelop system as a part of complete building energy system.

Construction Commission a

Has knowledge of performance evaluation of the envelope systems.
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Tech:

ERS

Hot water systems

Heat recovery, smart distribution

Project phase

(if appiicabie]

Short description

Detailed description of competencies

for competence level(s)
2 3 4

Understand function of hot water systems

General knowledge on hot water distribution systems, is aw are of it's function to distribute heating, cooling and potable hot water.

Investigate solutions for distribution of heating,

cooiing, potabie hot water.

oS TTET

TIPS DT W T
insulation, energy saving by optimal hydraulic design. Understands the nature of energy loss in these systems caused by heat

transfer, pressure loss (resistance of tubes and valves) and electrical power for pumps and valves. Is able to avoid large distribution
L PR Lo

P SETITS TOr g e gy, COU g ST OO St oW =T ST e TeTuoTTwITT

hot water 5,

Can engineer a hot w ater distribution system for e.g. heating, potable hot w ater. Can perform the design of the system regarding
insulation and solutions for heat recovery. Can describe and explain physical properties (e.g. staticldynamic pressure, authority,
velocity, heat transfer). Is aw are of the influence of insulation on total energy demand. Can calculate the needed insulation thickness|

Hydraulic balancing of hot water syste

Canmake a hydraulic balancing calculation, is able to calculate and select projects and components in the installation e.g. A-label
pumps, balancing valves.

Construction

ion of a distribution for contractir

Specify distribution syste!

including drawings, hydraulic schemes, quality aspects and valves
and monitoring devices.

Construction

Quaity assurance on distribution sy

Canmanage, instruct and audit contractors on correct realisation of water distribution systems, hydraulic balancing and setting of
[ e.g. flow andts t

Construction

Commission a hot water distribution syste

Is able to commission the dsitribution system on functionality in all seasons, under full and partial load. Can determine if the
installation operates as planned, makes sure the foreseen energy performance is realised.

ion of hot water distribution

Can design a maintenance plan and instruct the facility manager, to guarantee that the system achieves the designed energy saving|

I 3
s goals, including hydraulic balancing en monitoring parameters.
Technology Nr.
Insulation giass, Smart glass, Biinds
ER6 Window and/or glazing systems [sun refiection], Brise solei,

daylighting systems, solartubes

Project phase

Short description

Detailed description of competencies

for competence level(s)
s [ s fEm

(if appiicabis]
Understand windo Zing systemsin relation to
Genera e == General knowledge on window andlor glazing systems
energy performance
Design Engineer window / glazing systems Canunderstand and address the heat transfer principle in a glazing system. Can calculate properties of the glazing system. Can

describe and explain physical properties of the glazing system (i.e. g-value, u-value, light transmittance.

Preparation

efficient solutions for window /

Can discuss and design windowlglazing system for optimal comfort and energy performance. Can understand the effect of shading
device for performance of a glazing system. Can evaluate and design optimal shading system and its control strategy.

Technology Nr.

ER7

Heating and cooling emission systems

Low temperature heating systems
and high temperature cooling
systems, surface heating/cooling

Project phase

if applic:

Short description

Detailed description of competencies

for competence level(s)
2 3 4

Understand
comfortand

ting and cooling emission in
£y performa

General knowledge on heating and cooling emission systems, influence on human comfort and energy demand. Understandig of
relation with heating and cooling generation, high and low temperatures.

t solutions for heatingand

Understands the basic design principles of heating and cooling emission systems and can explain, regarding human comfort and
energy use. Caninvestigate and select the appropriate system according to the heating and cooling generation system.
Understands the specifics of high temperature cooling and low temperature heating. Is familiar with the specifications and
functionality of e.q. climate ceilings, radiators, wall-heating, floor-heating, convectors, induction air units.

Can design and evaluate solutions for different types of rooms and spaces regarding square metres, height, human comfort and
occupation (Fanger model, PMV), adaptation and control strategies. Is able to design a kinginto account the rel. ith
the heating and cooling generation system

Construction

contracts

Specify heatinglcooling emission systems for contracting purpose. Can make detailed drawings and descriptions of the demanded
systems, in a way the contractor can offer a system or products that fulfill the demands.

Construction

Quality assurance of

systems

Canmanage, instruct and audit contractors on site during realisation of heatinglcooling systems, based on information given by the.
designer and the tender documents. Is able to instruct the contractor on the specifics of the system. Can audit the realisation on
critical points.

Construction

Commission hea

Is able to commission the heating ! cooling emission system on functionality in all seasons, under full and partialload. Can determine
if the installation operates as planned, makes sure the foreseen energy performance is realised.

Inuse

Can set up a maintenance plan and give instructions to users in order to maintain settings and energy efficiency
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Technology Nr.
Electric heating systems such as
InfraRed and electric fioor/wall

- - 2] \\ heatingcan contribute toindoor

ER8 Electric heating systems comfort and energy saving under the
right conditions [low frequency use,
or very high insulated buildings)

Project ph: Short description Detailed description of competencies for competence level(s)

[ appicabe) h 2 [ 3 [ & 08l

Understand contribution of electrical heating to NZEB

Has general knowledge on electric heating, understands the basic working and properties of electric heating systems, is able to take
partin discussions. |s aware of the potential contribution to energy saving by s ing. Is aw are of the i ions between
electric heating versus power supply capacity.

Perform a feasibility study on

Is able to performe a feasibility study in order to determine wether application of electric heating is appropriate and sustainable under
the gi jitions (e.g. room ion, temperature, comfort, available heatlenergy source, construction of w allsifloorsiceiling).
Is familiar with different types of electric heating systems (Infra red, floor and wall heating foil o panels).

Detailed engineering of electric heating systems. Is able to calculate the needed capacity for space heating under given conditions.
Has specialistic knowledge of radiation heating, PMV, ies and human i ion (e.g. how to design for high ). Is able
to comply with available electrical power supply.

Construction

Is able ta define and specify the electric heating system for use in contracting phase.

Construction

Caninstruct, manage and audit contractors on site during realisation of a electric heating system, to ensure the designed energy
saving goals are met.

Construction

Commission an electric heating system on functionality, energy efficiency and human comfart.

Can design a maintenance plan and instruct the facility manager on monitoring parameters, to guarantee that the system achieves

Inusz the designed energy saving goals
Technology Nr..
Artificial ighting systems have 2 high
power consumation. By using HF
e 7 tizhting, LED fznti
ER9 Artificial lighting systems R I

naturaldaylight and programmed
control systems energy can be used
sfficiently

Project phase Short description

(if appiicabie]

Detailed description of competencies

Geners Understand artificial ighting systemsin relation to
o 2nergy performance in NZEB

for competence level(s)
2 3 4

ds and can explain the basic design principles of anificial lighting systems. Has general knowledge on different types of
lighting and contribution to energy efficiency.

t solutions for artificial

Caninvestigate solutions for artificial lighting systems, taking into account human comfort, energy efficiency, maintenance, costs.

Can design an artificial lighting system based on e.g. daylight, timer, occupation of spaces. Is aw are of technical specifications and
restrictions, such as power quality and energy efficiency (LED, HF flucrescent lighting). Is aw are of influence of used materials in light
bulbs!LED’s on environment (chemical elements, mercury..)

Construction

Specify an antificial ligthing system for contracting purpose. Choose praducts that fit specifications of lighting (lux, lumen) as well as
electric restrictions (power quality), taking into account sustainability of products.

- Can  artificial lightin n quality and functionality and make sure the foreseen contribution to energy savingis
Construction
realised.

Technology Nr.
Ventilation system to guarantee good
indoor air quality. The energy use of

S this system is very much dependent
ER10 Ventilation systems e o =

on the type of system, and the
quality of engineering and
construction

Project phase
(if applicable}

Short description

Detailed description of competencies

for competence level(s)
2 3 [ &

5in relation to energy

Has general knowledge on ventilation systems, understands basic principles, is aw are of the importance of 180 on human
performance and wellbeing. Is familiar with concepts of arygen, exhaust of carben dicxide, pollution, allergens.

£n principies of ventiation and

Understands the basic design principles of ventilation systems, such as natural, semi natural and mechanical systems, central or
decentral (fagade) systems.

Explain, discuss and advise to project developer and future user which minimum indoor air quality is wished for.

Invest tilation systems

Caninvestigate and advise on a ventilation system that fits the energy demands but also guarantees good indoor air quality
according the mi 180 levels. Is open to alternative ways of ventilation (e.g. stack ventilation, use of chimney effect). Also
advises on need or use of opening windows.

tilation systems

Can calculate and evaluate the total energy use of the ver regarding consumption, heat loss of the

system and the building, on a yearly base in order to select a fited concept.

Adviss on natural ventiation for [summer] night

cool

Can advise on the use of natural ventilation at night to cool down the building during summer time.

ation system

Can engineer a ventilation system, regarding future aspects of maintenance. Knows the interplay between an nZEB building, it’s use
[occupation) and the right ventilation strategy. Can design a system regarding specific needs of the building and its users. Engineer
the air ducts, inlets, outlets, fans, filters etc.

Construction ercontracts

y 3 ventilation system in te:

Can specify the design, describe important specifications, make drawings of the ventilation system, in a w ay that ensures optimal
performance on energy and IAQ indoor air quality).

- Qualty assurance of 2
Construction
tender contract

Canmanage, instruct and audit contractors on site during realisation of the ventilation systems, based oninformation given by the
designer and the tender contracts.

Commission a

ation systemin relation to e

Construction
performance and IAQ

Can commission a ventilation system on funtionality, quality and realised energy performance. Can determine wether the system
operates as planned and the designed energy performance is realised.

Ensure optimal operation of ventilation systems on

energy performance and 14Q

Can monitor and control the ventilation system on critical performance parameters, in order to guarantee performance as designed.
This includes monitoring of settings, design of a maintainance plan for cleaning of air ducts, filters etc.

Communicate with custo

< on 2ppropr
Inuse °
ventilation

Caninstruet building users in order to make sure the systemiis used as desi inrelati nergy p \ce and 140,
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Technology Nr.

Project

if applicable

Short description

Communication

D

General

Effective communication within NZEB
projects

Understand the customer needs, and the opinions of actors involved in the project planning and implementation. Explain own
ideas, plans and requirements to customers, and partners from other sectors.

22

eing able to listen and
summarize conver:
common langua
imon understanding and
involving other people in the
project objectives
for competence level(s)

Concept desian Present the design and reach consensus on | Present the design concept to customers, project developers and decision makers. Mods L reach
P 97 | decisions. about the final design.

Communicate in contracting phase, Neanti . . L L N

Construction nderstand and respect lhegrzle of 5l actors with ] 1 project developer { decision maker. L and apply the of the
u N P different actors in the contract.

Construction Coord.lnate conuéctor.s and suppliers by Coordinate contractors and suppliers.
effective communication

Construction Communlf:a!e with custor;eys an} ¢ Follow-up and report back to about the impl; and ion phase. Unds d the users
construction progress and experience of regarding building performance
building nedfarmance

Inuse Comlmunlcaue with suppI’lers andfacility C i and exchange with the technology suppliers, personal. Ask the right questions.
employers on energy performance

Inuse Instruct users and facility managers on Explain { understand the maintenance plan to maintain energy performance and proper IEQ in the building. Train and instruct
energy performance of the building facility managers and building users.

General BIM project management Ta be able to perform BIM project management

General BIM coordination process To be able to perform BIM coordination

General Giving support on BIM tools to employees Able to give support on BIM tools to employees.

General E‘Xle:jnaldcont:m for B":‘II' global, !':.allonal, Able to describe and use external context for BIM standards and support communities
standards and support communities

General Barriers to successful adoption of BIM Able to see and overcome barries with the purpose to successful adopt BIM

eneral B o e to see and communicate the value, benefits and investment associated witl

G | The ualt:edbetnhegtlaand investment abl d . he value, benefits and i iated with BIM
associated wil

General Fémhtate BIM communication between Able to facilitate BIM communication between different stakeholders
different stakeholders

General Ensure compliance with BIM standards Able to ensure compliance with BIM standards

General Establish organization/project BIM goals Able to establish organizationtproject BIM goals
Establish organization/project budgets,

General planning and costs for BIM implementation Able to establish organizationdproject budgets and costs for BIM implementation and maintenance.
and maintenan,

General Test new staff in BIM knowledge and skills Able to test new staff in BIM knowledge and skills

General Madeling competencies. To be able to create, update and evaluate BIM (aspect)models

General Troubleshoot problems as they relate to the Able to troubleshoot problems related to BIM systems

BIM systems
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Project phase

f sppicable]

Short description

Detailed description of competencies

for competence level(s)

2

3

Preparation Selzct appropriate modeling tools for NZEB design Can select appriopriate design and modelling tools. Has knowledge on the different available models for NZEB design.
Supervise the use of information modeling in design . " .
Design o SNIEEY | is ableto analyse andinterpret dataf dellingtaols, has experience to guide th
=zms
Design Usz 2nd manzzement of information medsiswithin - [ Can use design and BIM softw are to prepare technical drawings. Can define dataset criteria, manage and analyse data, caleulate

the NZEB design

(nZEB) energy performance.

Construction

Manage data, keep records of implementation,
monitor outcome.

Can manage data within the information model, keep records of implementation, monitor cutcomes

Construction

Monitor the energy and IEQ performance with use of
information modsling.

Manage data, continouosly moniter the building (nZEB) energy and [EQ performance.

Construction

Able to graphically represent utilization planning during construction

Construction

Able to perform 40 visualization of construction schedules

Construc

Able to layout facility assembliestautomate control of the location/movement.

Construction

Able to record modelling to depict an accurate representation of the physical conditionslenvironment, and assets of a facility

Able to integrate models in different databases

Buiding maintenanc

functionaity of the building structurs 3nd quipment | Able to build maintenance schedulings
szrvinz the buiding ovar the oparational ifs of 3 faciin
ssures how 2 building's . .
Inuse Able to build analysis systems
Inuss Able to set up an organized management system

Able to set up an space management systems

Able to use laser scanning pointclouds to model, compare and evaluate facility and related systems

@

Able to photogrammetry to model, compare and evaluate facility and related systems.

Tobe able to setup BIMworkflows and processes

Tobe able to set up an BIM execution plan

@

Tobe able to evaluate the use of BIM for design and construction processes

Able to manage BIM knowledge in organizationsiprojects.

Able to manage BlMroles and responsibilities in organizations/projects

@

Able to manage organization and project BIM risks

Able to monitor, report and contral BIM implementation in organizations/projects

Able to incorpate information about BIM

@

Study and evaluate new BIM or related techno

Able to evaluate new BIMrelated technologies

Study, analy nd evalu:

st BIM p!

routines and workflows

Able to evaluate BIM processes, routines and workflows

BIM standar

Able to develop and implement in organizationsiprojects

[

Able to apply BIM standards
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Technology Nr.

Project phase

if apphicable)

Short description

Collaboration

Detailed description of competencies

petence level(s)
2 [ 3

Preparstion

Design

Construction

Construction

Construction

Inuse

Work together in cross-trade teams towards common
goals

Contribute to the work in cross-trade teams applying, adapting hods and k !
cross-disciplinary approach, able to define and work tow ards common goals.

dge fromits own Follow a

Project phase

if apphicabl

Short description

Quality assurance

Detailed description of competencies

ity in assuring

quality of its own work; Being aware

he consequences of actions

gy performan

building and the buildin
Being able toimplement and 2

for competence level(s)

2 3

Preparation Define QA criteria to ensure energy and IEQ Define reable QA criteria with datainput, ding to customer needs to ensure nZEB energy and [EQ
. performance performance.
Desizn Apply the defined QA criteria in the design phase. Integs he means of QA t and monitoring in the design, using BIM

Apply QA criteria in design phase

and BAC where applicable.

Construction

Define QA monitoring methodology

Define the QA monitoring methodology with measureable QA criteria as part of the contract

Construction

Manags QA during realisation

Apply quality management according to the agreed OA methodology throughout the realisation phase

Construction

Monitor QA data and manage performance gaps

Measure and analyse the defined QA input data, define and manage performance gaps

ntrol and

Able to establish quality management

Sust

architectural design

Being able to design [with 2l project
partnersinvolved) 2 nZEB building
with comfort and sustainability asan
3im; Having 2 good understanding on
the energetic consequences of every
decision made during the design

Project phase

if applicabi

Short description

Detailed description of competencies

for competence level(s)
2 3 4

General

Understand the impact of architectural design on

and energy performance

Has knowledge on a holistic and integrative sustainable architectural design approach, understands the various participants and
roles in the sustainable construction project. Is familiar with means for energy reduction, production and management.

Preparation

Select sustainable constructions and materials

Has knowledge on various construction materials and technologies, their performance, benefits versus costs. Is able to describe
project demands regarding sustainability performance and discuss within project team how to achieve

Preparation

Design passive energy measures

Knowledge on how far the performance can be achieved using passive measures, less prone to failures and without maintenance
costs and nts. Ci ! 1t passive with as few i

Design of an architectural sustainable buiding

Has an holistic view on integrative sustainable architectural design process. Can produce an holistic design, which includes passive
measures that are complemented by active technologies in a sensible way. Is able to select materials and technologies that fulfill the
specified demands on sustainability, taking into account national regulations and certification structure of materials.

Design of 2 sustainable and flexible floorplan

Can design location of technologies in an easy to access for maintenance location and to nat infere with the occupant and her
comfort. Can design, based on the project room book, in a flexible and hence durable sustainable way: the floorplan can be easily
adapted over the years to various occupants and their needs in order to extent the life expectancy of whole building. How to translate|

project intoa book used for sustainable design

Construction

Define the buildings' energy performance in tende
documents

Define building performance as part of the contract. Select companies with experience and training of the selected technologies

Construction

Coordinate the project team to ensure buiding
quality

Apply quality management throughout the realisation phase. Coordinate between team members of different diciplines

Construction

Quaity performance control on ste

Measure and analyse the realised performance, define and manage performance gaps

Inuse

Instruct the faciity manager on running and
maintaining the buildings energy performance

Ensuring the building manager has all the knowledge helshe needs to run the building in a w ay the energy performance is achieved.
Hand over and train building manager in running and maintaining the building.
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Technology Nr.

I1S6

Integrated design

Being able to design integrally with
the otherinvolved NZEB building
discipiines

Short description

Detailed description of competencies

for competence level(s)
I E S -

Understand integrated design processes and concept

Theoretical knowledge of intearated desian processes and concepts. Has theoretical understanding of design process and how
designers think

Understand thein
nd outdoor ¢l

rpiay of buildinglocation, design,

Knowledge on interplay betw een all aspects of building design, building use and outdoor cimate. Able to understand the interplay
between microclimate, buildings and their services. Understand the interplay between sustainable energy system, building energy
demand and renew able energy production

gn methods for passiv

Understand d
technologies

Able to understand basic design methods for passive energy technologies. Able to apply and combine design methods for passive
energy technologies

Able to integrate life cycle concepts in different project phases.

Can define and communicate design goals

To be able to view, navigate and extract information to evaluate properties in a given area

Can use goals and targets as means of measuring success of design proposals. Able to apply, combine and evaluate advanced
methods for analysis of the interplay between energy systems, architectural concepts, building design, building use, outdoor climate
and HVAC systems.

Technology Nr.

I1S7

e huildi

Sust

g materials

Being able to asses building materials
regarding their sustainabiity and
make the right sslections during the
design phase

Project phase

ff app!

Short description

Detailed description of competencies

for competence level(s)
2 3 [ &

Understand sustainability of ma

Has general knowledge on sustainability of building materials, influence of materials on the global environment during its whole
lifecycle. Can explain the importance of using sustainable materials.

stand theimportance of correct application of

ials on sustainability

Can explain the necessity of use of sustainable materials. Is aw are of the consequences of wrong application of materials on their
and the building’s sustainability. Knowledge on how far the performance can be achieved using passive measures such as
sustainable construction materials, less prone to failures and without maintenance costs and requirements

Is able to describe demands on sustainability of materials within the project and discuss within project team. E.g. life expectancy,
recycling. Follows developments and innovations.

Is able to select materials that fulfill the specified demands on sustainability, taking into account national regulations and certification
structure of materials. Has general knowledge on applicable regulations. Holistic design with chosen materials applied in correct
manner and composition with each other and other materials.

Tender

n tender documents

Can define sustainability of materials in tender documents. Can select companies with experience and training of the selected
technologies

Can apply quality management throughout the realisation phase on sustainability of materials.

Commissioning

Quality performance controi

Measure and analyse the defined performance, define and manage performance gaps. Measure indoor air quality! pellution of used
materials (VOC source)

. . . . . . )
e 2 Mantsin Ensure optimal mainte Has knowledge on any requirements of materials (mail e, cleaning). Tr manager in any nts regarding the
materials
Technology Nr.
Being able to asses materials on
1S8 Sust ble installation materials sustainability and make the right

selectionsin the design

Project phase
[if appiicable)

Short description

Detailed description of competencies

for competence level(s)
2 3 | &

Understand sustasinabiity of technologies and

appropriate application

Has general knowledge on sustainability of technologies, influence of them on the global environment during its whole lifecycle. Is
aware of the consequences of wrong application of technologies on their and the building's sustainability.

Understand performance,
various technol

5

Has knowledge on various technologies, their performance, benefits versus costs. Is able to describe project demands regarding
sustainability performance and discuss within project team how to achieve.

Understand application of passive or active
technologies

Has knowledge on how far the performance can be achieved using passive meassures, less prone to failures and without
maintenance costs and i nts. Ci passive with as few as necessary technologies

Select sustainable technol

Produce a holistic design, which includes passive measures that are complemented by active technologies in a sensible way. Is able
to select materials and products that fulfill the specified demands on sustainability, taking into account national regulations and
centification structure of materials.

Tender

Choose companies with experience and training of the selected technologies

Reslisation

Can apply quality management throughout the realisation phase on sustainability of materials. Coordinate the project team to ensure.
designintent is built in correctly

Commissioning

Quality performance control

Measure and analyse the realised performance, define and manage performance gaps . Train building manager in running and
maintaining technologies

se & Maintain

Ensure optimal maintenance and operation

Has knowledge on any requirements of materials and technclogies (operate, maintenance, cleaning). Train building manager in any
requirements regarding the materials

Technology Nr.

1S9

Environmental (indoor) quality

Project phase

[if appiicabis]

Short description

Detailed description of competencies

Understand theinterplay betwesn snergy
formance and IEQ

Has general knowledge on environmental indoor quality, understandst
environmental quality.
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Technology Nr.

Project phase

if sppiicable}

Short description

Economics

Detailed description of competencies

Financial pianning

Define the financial boundary condition, prepare 3
financial pian

Prepare a financial plan with cost-benefit anaysis, and LCC scenarios about the nZEB construction project. Collectinformation on
market prices. ldentify available public and private incentives and funding.

26

for competence level(s)

Design /tendering

Comply with the financial boundary conditions of the

Apply cost optimal calculation for the nZEB contruction pro;ecl Design bankable projects. Apply LCC analysis. Define the financial
offer

decision maker. framework and plan for the dingto the call for tender.
Megotiate the financial plan of the contract with ble pri tracting with pri and public funding. Negotiate better prices
Contracting Negotiztz the financial plzn of the contract with suppliers. Evaluate the financial feasibility of the offers, select the best value for money offer. Agree and integrate a financial
plan with appropriate fiancial guarantees in the contract.
Contracting Design s bankabie project, apply for funding Copgilz sh:n private and public funding, present bankable projects, negotiate the loan agreement with financial institutionstfunding
Monitor and ensure that spendings comply with the financial plan and boundary conditions. Monitor the spending and manage the
Realisation Ensure compiiance of spendings . p . " - " y - :
financing of the investment. Identify and handle deviations from th financial plan, apply financial guarantees of the contract.
Reafisation Financial manzgemeant Financial management of the agreements involving public funding and the energy performance contracts.

Commissioning and
use

Identify and solve problemsin financing

Identify and handle deviations from the financial plan, apply financial guarantees of the contract

Project phase

if apphicable)

Short description

Detailed description of competencies

General

Understand tender and contracting phase

Hasknowledge onthe citeia for a sucoesfulltender and contracting. s aware of compliance withlegal and technical aspects and
areen procurement. Is able to define appriopriate tender specifi inthe own field of expertise

for competence level(s)
2 3 4

e he technical need: i
Tender speciication | Spacify tender to achieve nZEB performance P:epare applopnale tende‘\r specifications to achieve nZEB level o Undersla_né he ¥ define the
-ation including ble energy and IEQ ce criteria.
Define, understand and comply with the legal, Has knowledge of the legislation, technical aspects, andinternational good practice of green t and ce

Tender specfication

financial and project management related criteria.

contracting. Knowledge of national and international public procurement legislation, state aid rules and the use of publlc funding.

Tender specfication

Defins gusrantsesto nZEB performance

Define appropriate guarantees that apply if the technical | performance criteria is not met. Integrate appropriate guarantees in the
contract that apply if the technical | performance criteria is not met.

Tenderingand
contracting

Negotiate and achieve contracts enabling nZEB.

Prepare offers that meet the tender specification to reach nZEB performance. Sucsesfully manage the public procurement process,
analyse tenders and select the appropriate offer. Handle legal issues, manage contract preparation. Negotiate with
tenderersicontractor.

Realisation

Monitor project reafisation and handle deviations

Monitor project realization according to the TS and the . Identify and handle deviationsib h of the . neg
eventual changes.

Commissioning

Monitor building performance

Hand and take-over the building, monitor whether the contracted performance is met. Analyse and report whether the contracted
nZEB performance is met, identify and report about performance gaps at handover and during the operational phase.

Use & Maintain

Identify and solve problemsin building performance

Identify and handle deviationsibreach of the contract, apply guarantees during the operational phase. Negotiate and take the
necessary legal steps if the contractual requirements were not met.
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