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ISSO — STICHTING INSTITUUT VOOR STUDIE EN STIMULERING VAN
ONDERKZOEK OP HET GEBIED VAN GEBOUWINSTALLATIES
Svi partneri projekta

WP2 — Utvrdivanje zahtjeva

Dokument / Izvjestaj

Tiskani i elektronski

Javni

Svrha radnog paketa 2 je pronalaZenje potrebnih zahtjeva za razvoj kvalifikacijskih modela za BIM i
energetsku ucinkovitost i to za:

a. Ciljne skupine:

b. BIM profili:

i

ii.
iii.
iv.

Javna uprava,
profesionalci,
tehnicari i
vlasnici.

BIM Manager,

BIM koordinator,
BIM Expert,

BIM Expert korisnik,
BIM evaluator i

BIM Facility manager.

Ovi identificirani zahtjevi potrebni su za razvoj BIM modela kvalifikacija u radnom paketu 3
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Workpackage 3
Development of BIM
GQualification models

Za postizanje navedenog, poduzeti su koraci prikazani na slici 1

Requirements

fram the Target groups Identified
rhatk et requirer erts % requirements €——
Task 2.1 Task 2.2 Task 2.3 Translaﬂ;iszfi:e enerey
Harmanization _ Identification of _ Cefinition of the =
Of existing BIM " the target groups 7| requirementsforenergy d .per'FormE_mce .
profiles and their rale in BIM > performance building requirements in specific
BIM competences

PROF/TRAC
results

Slika 1: Opceniti procesi za radni paket 2

Procesi za svaki pojedini zadatak su prikazani u sljedec¢im odjeljcima.
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Zadatak 2.1 Uskladivanje postojecih BIM profila u skladu s EQF
metodologijom

Svrha radnog zadatka 2.1 je opisana kao: ,Uskladivanje postoje¢ih BIM profila u skladu s EQF
metodologijom*.

Za postizanje te harmonizacije ucinjeni su sljededéi koraci:
1. Inventar postojeéeg stanja (nacionalna razina)
e Istrazivanje i uskladivanje na nacionalnoj razini

Svaka drzava identificira i uskladuje svoje BIM profile. Svaka drZava prikuplja informacije o razini EQF-a,
podrucjima rada, zadacima i potrebnim kompetencijama za profile BIM menadZera, BIM Koordinatora, BIM
Eksperta, BIM Ekspert korisnika, BIM Evaluatora i BIM Facility menadzera.

Na nacionalnoj razini razgovaraju se o uskladenim rezultatima partnera. Rezultati ove rasprave integrirani su
u uskladivanje.

Nakon ovih koraka jasni su zahtjevi trZista u vezi s razli¢itim BIM profilima. Ti su zahtjevi ulazni podaci za
zadatak 2.2.

2. Usporedba (izmedu zemalja)
e  Za svaki BIM profil (BIM Manager, BIM koordinator, BIM Expert, BIM Expert korisnik, BIM Evaluator
i BIM Facility menadzZer) uskladeni rezultati svake zemlje usporeduju se i integriraju u jedan list.
Integrirani rezultati dijele se izmedu zemalja sudionica.

Na europskoj se razini uskladeni rezultati raspravljaju na web sastanku. Rezultati rasprave integrirani su u
izvjesée T2.1.

This project has received funding from
the European Union’s Horizon 2020

i ) . . i . research and innovation programme
www.net-ubiep.eu - netubiep.project@net-ubiep.eu.it under grant agreement No.754016




NET

Zadatak 2.2. Identifikacija ciljnih skupina i njihova uloga u BIM-u

U zadatku 2.2 utvrduje se identifikacija ciljnih skupina i njihovih uloga u BIM-u. Svaka uloga svakog aktera u
procesu gradenja je identificirana.

U ovom zadatku se smatra da Cetiri vrste aktera ima relevantnu ulogu u gradevinskom sektoru: javna uprava,
profesionalci (arhitekti, inzenjeri), tehnicari (instalateri, odrzivaci), stanari / vlasnici / upravitelji zgrada.

Slicno zadatku 2.1, poduzeti su sljedeci koraci:
1. Inventar postojeceg stanja (nacionalna razina)
Kako bi se razumjela uloga svakog aktera u razli¢itim fazama Zivotnog ciklusa zgrade, od svakog
partnera se traZi da popisuje ulogu, zadatke i kompetencije svakog glumca.

2. Usporedba izmedu zemalja
Nakon inventarizacije, rezultati su raspravljani medu partnerima tijekom web sastanaka.

Nakon usporedbe, rezultati su integrirani u izvjeSce zadatka 2.2.
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Zadatak 2.3 Definicija zahtjeva za projektiranjem i izgradnjom energetski
ucinkovitih zgrada

U zadatku 2.3, kompetencije vezane uz energetsku ucinkovitost su mapirane prema definiranim ciljanim
skupinama:

i Javna uprava,
ii. Profesionalci,
iii. Tehnicarii
iv. Vlasnici.

Koraci poduzeti u radnim zadacima 2.3 i 2.4 su prikazani na slici 2.

workpackage 3
Development of BIM
Qualification models

Feedbad: partners
Identified
" requirements
T t
argg Eroups Task 2.4
requireme nts Task 2.3 )
. Translation of the energy
| v Definition of the
= perfarmance

requirem ents far e nergy
perfarmance building

requirem e nts in specific
BIM cormpetences

h

[
PROF,TRAC
results

Slika 2: Procesi za radni zadatak 2.3 i 2.4

Metodologija istraZivanja za zadatak 2.3

Uz pronadene trZiSne zahtjeve u zadatku 2.1 i zahtjeve ciljne skupine u zadatku 2.2, NET-UBIEP zadatak 2.3
koristi raniji rad PROF / TRAC-projekta. Europski PROF / TRAC projekt otvorena je platforma za obuku
profesionalaca u podruc¢ju NZEB-a. U projektu PROF / TRAC konstruira se shema kvalifikacija i vjestina u
podrucju NZEB-a. Partneri projekta NET-UBIEP imaju dozvolu za koristenje rezultata PROF / TRAC. Kako bi se
razjasnila razlika izmedu dva projekta, tekstovi izmijenjeni u projektu NET-UBIEP prikazani su crvenom bojom
u excel tablici ,NET-UBIEP 2.3 2.4_FINAL.xIsx". Za detaljni uvid u PROF / TRAC rezultate savjetuje se Citanje
javnog dokumenta: PROF-TRAC D3.2 explaining the nZEB Qualification structure
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http://proftrac.eu/fileadmin/prof_trac/2018/Reports/PROF-TRAC_D3.2.pdf

wsp W

Project phase

Back to "EU minil

PROF » TRAC

1ce levels"

Technology Nr.

(i apolicable]

|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.

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. Moderste discussions, reach consensus about tne 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 usi
energy performance

In us Instruct users and facility managers on energy Explain / understand the maintenance plan to maintain energy performance and proper [EQ in the building. Train and instruct facility managers
performance of the building and building users.

General BIM project management To be bl to perform EIM project manazement

General BIM coordination process To be able to perform BIM coordination

Slika 3: Iz excel tablice ‘NET-UBIEP 2.3 and 2.4_FINAL.xIsx’, tekst preuzet iz projekta PROF/TRAC je prikazan
crnom bojom, dodaci/modifikacije projekta NET-UBIEP su prikazane crvenom bojom.

U PROF / TRAC-u za svaku NZEB tehnologiju razvijen je kvalifikacijski program koji opisuje potrebne
kompetencije u NZEB projektima. Tehnologije i interdisciplinarne kompetencije temelje se na rezultatima
mapiranja kompetencija provedenog u radnom paketu 2 projekta PROF / TRAC. Takoder potrebne razine
kompetencija za svako radno polje temelje se na ishodima mapiranja kompetencija od strane stru¢njaka. Na
temelju minimalne potrebne razine kompetencije za radno polje, odgovarajuce se kompetencije mogu nadi
u tablici svake tehnologije / predmeta (slika 4). U ovoj su tablici objedinjeni rezultati zadataka 2.1 2.2.

29

Back te "EU mi

PROF » TRAC

levels"”

Predmet
/

Razina kompetencija

\

Technology Nr_

V4

\ |

I56 ‘/ Kartica u tablici

4

Integrated design

Being able ¥ design integrally with
the other invillved NZEB building
disciplines

Project phase
(if applicable)

Short description

Detailed description of competencies

for competence level(s)
2 s [a BN

Generzl Understand integrated design processes and concepts | Theoretical knowledge of integrated design processes and concepts. Has thecretical understanding of design process and how designers think
. : Knowledge on interplay between all aspects of building design, building use and cutdoar climate. ADIE 1o Understand the interplay between

Understand the interplay of building location, design,

General piE £ B | microclimate, buildings and their services. Understand the interplay between sustainsble 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 technolcgies. Able to apply and comebine design methods for passive energy

ne technologies technologies
General Project life cycle concept Able to integrate life cycle concepts in different project phases.

Preparation

Define and communicatie integrated design goals

Can define and communicate design goals

Preparation

Site analysis with BIM/GIS t

2

o0ls to 2valuste properties

inagi

To be able to view, navigate and extract information to evaluate properties in 3 given area

Design

Evaluate the integrated design &

Can Use gosis and targets as Means of Measuring suCcess of design propossls. ADle 1o apply, combine and evaluste advanced methods for analysis
of the interplay between energy systems, architectural concepts, building design, building use, outdoor climate and HVAC systems

Kompetencije

Slika 4: Primjer kartice s kompetencijama, tehnologijom / predmetom i razinama kompetencija
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U projektu NET-UBIEP, razina minimalnih preporucenih kompetencija za svaku ciljnu skupinu navedena je u
kartici "EU minimalne razine kompetencija za TG" (slika 5).

NE@ @ D2.3 Ciljanas/kupina

PROF - TRAC

TECHNOLOGY AND INTERDISCIPLINARY COMPETENCIES PER TARGET GRCUP z

Tenants/Owners

e Techniiaon Techoicias

Engineer (installer) Installers (field) Usess of the building

Chvil Engineerin Electrical Engineer Mechanical Engineer
Legislators Architects i e = . &

Reference professions Civil servans

[CRITRI

(R

CYIR VIR NI I O TV VI TV T Y

R

Predmet Minimalna razina

Slika 5: Kartica “ EU minimalne razine kompetencija za svaku ciljanu skupinu”. kompetencija

Na temelju minimalne potrebne razine kompetencija za predmet, odgovarajuée kompetencije mogu se naci
u tablici svake tehnologije (kao na slici 4).

Primjer:

Od arhitekata se zahtijeva da imaju minimalnu razinu kompetencija 3 za EP9 mini vjetroelektrane (slika 6). U
excel tablici ,NET-UBIEP 2.3 and 2.4 _v18042018.xlIsx“ u kartici EP9 odgovarajuée mogu se pronadi
kompetencije. Prema tome moZe se utvrditi potreba za dodatnim usavrSavanjem.

NET 10}y (yana skupina
b

PROF » TRAC

TARGET GROUP Pul|

CHNOLOGY AND It

Crvil Engineering
Legistators Aschitects
f— jconsultancy)

Slika 6: Primjer Arhitekti/EP9 Mini vjetroelektrane

Rezultirajuca tablica poslana je svim partnerima i raspravljala se na dva razlic¢ita web sastanka. Tablica
excela "NET-UBIEP 2.3 i 2.4 _FINAL.xIsx" finalizirana je povratnim informacijama partnera.
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Zadatak 2.4 Prijevod zahtjeve za energetsku ucinkovitost u posebne BIM

sposobnosti za svaku pojedinu ciljnu skupinu

U zadatku se prikupljaju 2.4 BIM kompetencije koje se odnose na energetsku ucinkovitost. Potreban je
prijevod razlicitih ciljnih skupina na razli¢ite BIM profile. Ugovor o dodjeli bespovratnih sredstava 754016
Net-UBIEP opisuje ovu vezu kao Sto je naznaceno u tablici 1.

Tablica 1: Odnos ciline skupine s BIM profilima (Grant Agreement 754016 Net-UBIEP)
Ciljana skupina Profesionalci (inZenjeri &

Arhitekti)

Moraju raditi u okruzenju

Javna uprava Tehnicari (Instalateri i
odrzivaci)

Moraju znati Citati BIM

Korisnici, stanari &
Upravitelji zgradama
Moraju znati definirati

Uloge Oni trebaju pravilno

pripremiti pravila i
ispravno definirati uvjete
za javni natjecaj, koristeci
BIM za energetsku

za suradnju koristedi isti
osnovni BIM model
implementiran sa
zahtjevima za energetsku

model, ispravno
interpretirati podatke i
osigurati vlasniku da su
sve informacije za

zahtjeve ispravnog
odrzavanja zgrade i kako
postupati s BIM modelom
tijekom Zivotnog vijeka

ucinkovitost ucinkovitost pomocu odrZavanje dostupne u zgrade
alata za inZenjersku ispravnom formatu
analizu
BIM profili BIM Evaluator BIM Manager BIM Expert User BIM Evaluator
BIM Facility manager BIM Coordinator BIM Facility Manager
BIM Expert

S ovom vezom rezultati iz zadatka 2.3 mogu se transformirati u zadatak 2.4 kao $to je prikazano na slici 7.

NE@ iy BIM Profili

PROF » TRAC

D2.4

| TARGET GROUP BIM Manager BIM Coérdinator BIM Expert BIM Expert user BIM Evaluator BIM Facility manager BIM user (unaware)
BIM modeler End user buidling
eference professions
EM P ENERGY MANAGEMENT
EM1 Smart grid systems 2 3 3 3 3
Domotic systems 3 4 2 3 F
EM3 | Building management systems 3 4 2 3 3
EP ENERGY. ENERGY PRODUCTION (on-site and nearby renewable en roduction and off-site renewable en
01 Geothermal energy 2 3 4 3 2 2 0
121 Biomass 2 3 s 3 2 H o
25} Biogass 2 3 4 3 2 2 o
€p4 | District heating and cooling 2 3 4 2 2 2 0
Heatpumps 2 4 2 2 2 0
Solar power systems for 2 a B 2 2 o
electricity generation -
Solar (helmi s:f::r::br cooling: 3 3 2 2 o
Solar thermal systems for
domestic hot water and/or 2 2 2 o
EP9 Mini wind power 2 3 r 2 0
Combined Heat and Power
£010 e 2 4 2 2 2 0

Slika 7: BIM profili vezani uz preporucene razine kompetencija (Kartica ‘EU minimum comp. levels for BP’ u
‘NET-UBIEP 2.3 and 2.4_FINAL.xlIsx’)

Takoder je ova rezultirajuca tablica poslana svim partnerima i diskutirana. Excel tablica ‘NET-UBIEP 2.3 and
2.4 v18042018.xlsx’ je zavrsena s povratnim informacijama partnera.

Zavrs$na tablica vrlo detaljno povezuje ciljne skupine, BIM profile, kompetencije, razine kompetencija, faze
projekta i temu tehnologije / upravljanja. Stoga su zavrsne tablice iz zadataka 2.3 i 2.4 zapravo potrebni ulazni
podaci koji ¢e se koristiti u radnom paketu 3 'Razvoj BIM kvalifikacijskih modela'.

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme

www.net-ubiep.eu - netubiep.project@net-ubiep.eu.it under grant agreement No.754016




11

NET

U ovom dodatku mozZete nadi rezultate iz izvjeStaja u obliku excel tablice, NET-UBIEP 2.3 and
2.4 FINAL.xIsx. Prikazani rezultati su kombinirani trud projekata NetUBIEP i prof / Trac.

Prilog

NET @
U BN i]ﬁ 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

w2, ubkc administration, professionals and
Todoso,
projects. TRAC.
Tab for 16"
rk field,
Example: 3 0n £P9 mini wind power This can be adjusted on a national scale:

OVERVIEW OF PROF/TRAC QUALIFICATION SCHEME

DEFINITION OF THE COMPETENCE LEVELS

0 Notagplicable/ 0o knowledge and competendes required

OVERVIEW OF TECHNOLOGIES AND INTERDISCIPLINARY COMPETENCIES
EM ENERGY MANAGEMENT
ML Smart grd systems.

M2 Domotic systems (homes) heating, secunty etc

SUSTAINABLE INTEGRATED DESIGN

Integrated design

Is
133
56
57
58
52

IS [INTERDISCIPLINARY competencies
i
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TARGET GROUP Public Adminstration Professionals

NET
U'B

Professionals Professionals

Legislators Architects

Civil Engineering (consultancy) |Electrical Engineer (consultancy)

Reference professions Civil servants

EM
EM1 Smart grid systems
EM2 Domoatic systems

Building management systems

Geothermal energy

EP2 Biomass

EP3 Biogass

EP4 District heating and cooling
EPS Heatpumps

Solar power systems for

EP6 3
- electricity generation
P7 Solar thermal systems for cooling|
generation
T TSy STeTTTToT

EP8 domestic hot water and/or

hastine, \

Mini wind power

Combined Heat and Power (CHP)

Insulation

ENERGY M,

ER2 Air tightness building
£ER3 Micro climates
ER4 Envelope systems

‘Window and/or glazing systems

Hot water systems

Heating and cooling emission

systems
ER8 Electric heating systems
ER9 Artificial lighting systems
ER10 Ventilation systems
IS

1S5 Sustainable architectural design

156 Integrated design
157 Sustainable building materials
158 [sustainable installation materials

SUSTAINABLE IN'

Environmental (indoor) quality

Communication

152 Information management

183 Collaboration

154 qualyasuence |4 |
1510 Economics

1511 Procurement

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

EM MANAGEMENT ENERGY MANAGEMENT

EM1 Smart grid systems 3 E E

Em2 Domotic systems 2 3 a

EM3  |Building management systems 2 3 3

EP ENERGY ble energy production and off-site ble energy)

EPL Geathermal energy 2 3 4 3 2 2 0
Ep2 Biomass 2 El 4 3 2 2 o
EP3 Biogass 2 El 4 3 2 2 0
EP4 District heating and cooling 2 3 4 2 2 2 o
EBs Heatpumps FA 2 2 2 0
Ere Solar power systems for 2 5 5
— electricity = = -

1 Solar thermal systems for N 2 2 )

cooling
Salar thermal systems for
— domestic hot water and/or Z Z - o
EPg Wini wind powsr 3 2 2 0
Combined Heat and Power

EP1D e 2 2 2 0
ER e ENERGY REDUCTION of construction

ERZ Air tightness building 2 2 3 2

ER3 Micro dimates 2 a 4 3

ERY Envelope systems 2 3 4 3

™ w.r.um.: a:(:::; glazing 2 N 3

ER TRERGT ENERGY REDUCTION of install

ERS Hot water systems r 3 3

o Hesting and cooling emission 2 2 3

systems
ER8 Electric heating systems 2 3 3 2 2 0
ERS |  Artificial lighting systems 3 4 3 2 2
ER10 Ventilation systems 2 a 4 3 2 2
SUSTANADLE
IS INTEGRATED SUSTAINABLE INTEGRATED DESIGN
<5 Sustainable architectural 2 5 . 3 5 5
design g = & = — =

156 Integrated design 2 a 4 3 3 a

157 |Sustainable building materials 2 3 4 3 3 £l 0
58 Sustainable installation 5 3 4 3 3 B 0
f— materials = = = = = =

158 [Environmental (indoar) quality| 2 3 4 3 E E

151 Communication 4 4 3 5 3 3 2
152 Information management 4 3 3 3 3 a 2y
154 Quality assurance 3 3 a 0
1510 Economics [ a 3 2
1511 Procurement ] 3 3 0
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Te:Hnolcgv 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)
2 H 4

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 , N
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 [Can perform a feasibility study to determine the basic concept within the project, based on energy saving contribution, costs, restrictions,

etc.

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 conts

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

[Construction

Commissian smart grids to ensure operation as
planned

Can commission  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 s realised.

In use

Ensure optimal operation of smart grids during life
cycle

Monitor and control of the smart grid system on critical parameters, in order to guarantes the designed performance during life cycle. Takes
laction on abnormalities and adjust settings to ensure optimal operation.

EM2

Domotic systems (homes)

Residential intelligent building
installations for lighting, heating,
security etc. Improving quality of life
for elderly and disabled pople

Project phase
(if applicable)

[short description

[Detailed description of competencies

for competence level(s)
N ER |

General

Understand contribution of dometic systems to
energy performance

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

Preparation

Determine energy saving potential regarding human
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
iclude, in relation to energy saving.

Preparation

Assess available integrated domotic systems

Is able to choose a concept that fulflls specific needs within the project. Domtic 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

Design

Engineer a domatic system in NZEB residential
buildings

Enginesring 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 domatic 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
and given by the designer.

given in the tender d t

Construction

Commission domotic systems to ensure planned
energy saving

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

In use

User instruction to ensure optimal operation of

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 35
designed for in order to achieve the energy saving goals.

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

This project has received funding

the European Union’s Horizon 2020
research and innovation programme
under grant agreement No.754016

from




U'B

[Technology Nr.

EM3 Building management systems BMS (utility buildings)
Project phase [Short description Detailed description of competencies for competence level(s)
(if applicable) ack 10
Understand BMS systems in relation to enes
General b . General knowledgs on the concept of buikding management systems and it's contribution to energy saving
performance
Preparation Determine installations to include in BMS Knvw\edp: of installations that can be automised [heatlf!s, cooling, sun blinds, lighting, security etc). Is aware of the difference between
|automatisation strategies for one room or the whale building.
- Determine IAQ parameters to be controlled in BMS i - - -
Preparation Knowledge of essential indoor environmental quality parameters and the impact of the BMS on it's performance
Preparation Determine energy saving potential regarding human  [knowledge of the amount of energy that can be saved by automatic systems and knowledge on influence of human behaviour on energy demand /
behaviour e,
Preparation Perform a feasibility study (Can perform afgaswblhw sFudyhased on technical aspects as well as return of investment. BMS systems are axpgnswe and will pay back in user
phase of the building. During pre-design phase it must become clear how costs of investement can return, wha is responsible etc.
Design Engineer the BMS system in interdisciplinary team  |Can design and engineer the building managment system in an interdisciplinary team
Desizn Describe functionality and automatisation strategy | PS5C"0IN8 the automatisation strategies, what i 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 bmld_mg management system for use in contracting. Make detailed descriptions of the BMS stategies, including drawings, so the
contractor and supplier can programm the hardwars / software.,
Construction Assure quality of realised systems according contract |Management, instruction and auditing of contractors during the realisation of the BMS system
construction Commission BMS system to ensure operation as Is able the BMS during, and after realisation, in order to check if the system fulfills all demands and full functionality. This must be
planned done under different conditions (e.g. day/night, residents are present / absent , winter fsummer, etc)
In use Ensure optimal operation of the BMS during life cycle |C2 design a maintenance plan and instruc the faciity manager, to guarantee that the system achieves the energy saving goals. Takes action on
abnormalities and adjust settings to ensure optimal operation.

Short description

3pplcable)

Detailed description of competencies

Understand influsnce of hesting and codiing

las general knowledge on the application and specifics of |

of heating and cooling systems. Is able to take

for competence level(s)

Genersl part in discussions inthe design team. s aware of the importance of the desicions made in the pre design phase for the total energy
g=neration on ensrgy performance perlon .
ifi 4ol
Genersl " basic . Has knowledge on =p of heakhg g pes, and why or when to choose a specific type. E.g. energy
sources, energy balance (smart grids)
N N Iz able to select heating and cocling systems, zpecifically inrelation with the buildings’ architectural design and building function().
| Azze: rstams ralated to building funct d
Freparation J! sysems o buidingfuncrion an Iz able to discuss the relation between architectural design [esthetios) and selection of heating and cooling systems ina
srehracturs multidisciplinary team
Praparstion Determine systems that ft NZEB demands 5:;::;§rMnathg appropriste system in relation to available energy sources (soil, gas, electricity, district etc) and that fit the NZEB
Prapzration Perferm afessbity study on fnancslsndteennE | et perform a feasibility studyincluding financial and techrical aspects and discuss the outzomes

aspects

for competence level(s)

Short description Detailed description of competencies
#appiicatis]
Detailed engineering of the geotk | Can determine 1 site boundaries e.g. nesded space, area, depth.
Design Engineer geothermal energy systems Make detailed descriptions and drawings of the design.
Construction Specification of a geothermal energy system for Is able to select products that fit specifications and demands on given quality aspects. |s able to make financial caloulations related
contracting purpose to contracting phase.
Can manage, instruct and audit contractors during the reslisation of the geothermal energy system, based on information given by
Construction Quality assurance of geothermal energy systems the designer and the tender documents. Can audit on construction site, on eritical points.
Can h k | energy ir functionality in sl - under full and partislload. |s aware of critical
h = . = N "
Consructon Commissioning of gzothermal ensrgy systems points and makes sure the designed energy perffomance isrealised.
Can design a maintenance and operation plan that guarantees rouble free performance, and instruct the facility manager on the
I Desgn of tance and operat
nus n of 8 maintance and operation plan designed performance and monitoring parameters
— Ensure optimal operation of gecthermal ensrgy Manitoring and control of the system in order to guarantee the designed performance during life cycle. Takes action on anomalies
systems during ife cycie and adjust sustem settings to ensure optimal operation.

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

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




Short description Detailed description of competencies for competence level(s)
fe— Understand biomass systems in refation to energy Has general knuwledgeunblumass energu production, an holistic view on contiibution of biomass tot energy perfoimance. Knows

performance the differ by ducts ) andlarge de installations.
Ere ses Parform s feasibity study on [iarg] Biomass systems ::;l;l;a t:oﬁ:lmm afeasibility study on energy performance, including financial aspects and discuss the outcomes for large biomass

Detailed engineering of the biomass energy system. Can determine construction boundaries e.g. needed space, weight. Make
Desen Engnesrsmal iomass systems detailed descriptions and drawings of the design
. . Detailed engineering of the biomass energy system. Can determine construction boundaries e.g. needed space. weight. Caloulate

Desgn Engnsserlargs Siomassinstalations capacity, How, temperatures eto. Make detailed desoriptions and drawings of the design
Construction Specify 2 biomass enargy system for contracting Is able to select products that fit specifications and demands on given quality aspects. Is able to make financisl caloulations relsted

purposs to contracting phase

. N Can manage, instruct and audit contractors on site during realisation of large biomass installations, based on information given in
Construction Quaity assurance of large biomass instalistions vomdor comracts. the dos and o
. . Can he bi llation on functionality in all s, under full ial load. Can determine if the
Cor Cor Largs bios
netrueren mMission large biomass energy system sysremopelalesasp\anneda’ldmd(e! sure the caloulated energy saving is realised.

In use besgnz _mimnr_'““ and eperation pan for largs Design a maintenance and operations plan, critical parameters. Give instructions to user or facility manager.

biomaszinstallations
In uss Ensure optimal operation during ife cycle Monitor and contral the b installation itical take action on lies and ens. | operation.

Short description Detailed description of competencies for competence level(s)
[ 3 ]
Genersl Understand biogasin relation to other forms of energy | Has general k l=dg i energy praduction, which w isls are used to generate biogas in biogas installstions,
production and contrisution to energy performance. | knows the specifics that characterize biogas systems.
Tan perform a leasibiity study to determing the Lzefiliness of generating biogas f T 3 fomown form
Preparation Perform 2 feasibiity study on use of biogas energy third parties). Is able to determine total cost of ownership. Can consider pros undcumufmnghmgasamhsrlurm:ufheallsnsrg-
generation.
5 N N Can design and calculate installations for heating and potable hot water (P'Hl making use of biogas. The biogas is produced off-
Des Integrate blogas energy in the NSTlation CONCERT | O (hingas productionis not part o the NZEES project),
. Can specificy a biogas energy system for contracting purpose. The reslisation of the biopas plantiz not part of the project. |z able to
Censtruction == main tender cantracts select components that are fit for use with biogas.
Construction Qualty assurance ofinstallations using biogas Canmanage, instruct and audit contractors on site during realisation of the installation for heating and PHW with use of biogas.
Construction Commissioning ofinstalstions using biogas Can Qmmissbn installations fnr hnmg and PHYW that use biogas on quality and functionality and make sure the foreseen
contribution to energy saving is realised.
Monitor and control the installations for heating and PHY that use biogas on ciitical parameters, in oider tot guarantee the designed
Inuss Ensurs optimal opsration of bicges instalztions petformance during life cycle, Can design a maintanance plan.

Short description

Detailed description of competencies

Understand district heating/cooling in relation to Has m ed N hesting and casling systems, <the fies i B | <ystems. Und .

B gener g 9 knows the specil . Lr

Teparation other forms of nergy production snd contribution to the contribution ta enelgy saving potential and the boundary conditions.

Energy per

Preparation Perform a feasiity study on use of dstrict hesting | Can investigate the need for distiiot heating and cooling, is aware of consequences |ater on in the project. Can determine heating

e 2nd cooling. and cocling demand of the building and demand of potable water.

o £ neer et hasting ané cosing eneray syams :;un engineer a distiot heating and cooling system.including caloulations of heat oss and cooling load. determining of capaciy,
Specify d heating and cook emsin tande

Construction mnmm‘“m ating2n nEsystemsintander Can specify a district heating and cooling energy system for contracting purpose, including description of hydraulic concept.
Quaity assurance of dstrict hestingand cooinginsds |Can manage, instruct and audit contractors on site during reslisation of the installation of district heating and cooling systems inside.

Construction ) - 3
the buikding the building and integration with the building installations.

Construction Commissioning of district heatingand cooling Can commission district hvaung md suulng sys\wms m:da Iha buidmg on quality and functionality and make sure the foreseen
instaliations, inside the building contribution |5 abl monitoring and cont

Inuse Ensure optimal operation of district heating and Manitor and control the district heating and cooling installations inside the building on critical parameters, inorder tot guarantes the
cooiing instalations designed performance during life cycle. Can design a maintanance plan.

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

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)

Short description Detailed description of competencies
Genersl Understand heat gumpsin reigtion to ensrgy General knowledge of heat pumps. design and application, s aware of specific needfor low temperature energy source. Cantake
performance part in discussions in the design team.
2reparation Identfy and ssisct firtad heat source for use with heat | Can determine available heatlenergy sources. ls aware of types of availsble heat sources for use with heat pumps, understands the
o pumps influence of souice temperature on energy efficiency,
) Canperform a feasibility study on what type of heat pump fits the demands, including finansial aspects. weighting and balancing of
Preparation Perform 2 feasioity study on neat pump instalatiens | - < that are in relation to energy saing.
san Enginesr standard haat pump instalations Canengineer a [s\and_anﬂ heat pump system. inchiding cah.iatiuns_ of heat lqss [transmission), needed capacity, mono- or bivalent.|
Desg energybalances (e g imporant when using gecthermal snergy), noise reduction.
Design Enginser complex and innovative heat pump Can enginesr 2 complex heat pump system, using innovative produc«s alternaklue heat sources: ete. Canmake detailed drawings
instaliations and hydraulic schemes that determing it's functionality, Can describ
Construction Specfy hest pump instalstionsintender contracts (Canspecify b inztall rder d Canmake detailed ds and drawings and select fitted prod
. N Quality assurance of heat pump systems during Canmanage, instruct and audit 1 site durir ion of a heat pump based oninformation given by the
NSTruction
reslzation designer and the tender documents.
C. ission a b installation on liryin all seasons, under full and partial load, | Can
Construction Commission & heat pump installation N ine if the installation op planned, mak " s realised, .
N o e 4 a t i
Inuss Ensure optimsl ope n of heat pump instalations Candofunnama\ntanangapla’nand instruct the fa on tog the system achieves
the designed energy saving goals

for competence level(s)

Short description Detailed description of competencies
. Understands the basic working and application of PV systems. is able to explain and take part in discussions. Is familiar with different
General Understand PV systemsin reiation tot NZER \gpes 2.g. panels, raofs). Linderstands the influence of extemal aspects &.. orientation, shadawing onthe performance.
Can perform a feasibiliy study including financizl aspects, the uze of batteries and dizcuss the outcomes. Has knowledge of different|
B 2 ity hotovoltaic system
e Srferm s feasoity Study on FROIOVEIECSRIEMS | e of PV systems, quality aspects, energy effisiency.
CETENgmEeranT wer oo ror TS PO T T T e ST
Desizn Enginesr a PV system and caloulation, e.g. ofientation, Wp, Wpim2, power lmecnec Knowledge and und ding of b store pawer ge d
o N with PV cells. Candekermlr\eoonslruetlcnba:daﬂese g needed space, weight. Enginesting of the electrical components 2.g.
. . Iz able to select products that fit speculiuuuuns and demands on given quality aspects. Make detailed descriptions and drawings of
Construction Specify 2 PV sysrem in tander documants the design s able I N
Canmanage, instruct and audit contractors on site during reslisation of a PY system, based on information given by the designer and|
Constructien Quakty assurance an resksation of PV systems \he tender documents. Is able 1o instruct the contractar anthe spesifics af the system. Can auditthe realisation on critioal paints.
Construction Commission s PV - Ca'ncamrrissinnaF'\f Inst;la:bn on functionality. Can determine if the installation operates as planned, makes sure the foreseen
energy performance is realised,
Inuze Ensure optimal operation of PV during ife cycle Can give instructions to users (of ta facility manager). s able to zet up amaintenance plan

Short description Derailad description of competencies for comperence lavel
. . . Understands the basic working and application of an absorption cooling system. Knows how absorption cooling is regenerated by
Gensral Understand solar absorption ngsystems heat from zolar tube collectars, Can explain and discuss the spplication within the project team.
. Can perform a feasibility study on the application of solar cocling, can estimate the cooling demand of the building. Is aw are of
Preparation Perform a feasibility study on solar absorption cocling e ial = andlife cyole analysis
Canengineer an sbsorption cooling generation system with solar regeneration by heat tube collzctors. Caleulate accurate cocling
Desgn Engineer 3 solar absorption cooling system demanddlha building in order losew the ﬂghtcapacnu (k). Can make a detailed design of the installation, principle,
| strategy, usi P ts and cor . select fited products.
- — Specify a zolar cooling generation sustem for use in contracting. |z able to select products that fit specifications and demands on
Construgtion |00 BISETBRISIERSN COSNE RAM M INSET | civen qualty sspects. Canmake detaied and sceurate descriptions and drawings of the design. Is sble 1o make financisl
contracts caloulations ielated to contracting phase
. Canmanage. instruct and audit contractors on site during realisation of a solar cooling system, based on information given by the
Construction Qualty assurance on n ofseler cocing desigrier and the tender documents. Iz able to instruct the contractor on the specifics of the system. Can audit the realisation on
systams ciitical points.
Is ableto the solar cooli n functionality in all seasons, under full mdpamalbad. Can determine if the
Constructon Commisen s sokr cosingsyitem installation operates as planned, makes sure the foreseen energy performance is realised.
Manitor and contral the solar cooling . on critical in arder tot he designed performance during life
Inuse Ensurs optimal operation of solar cocing system cynle, Can cosigm a maint oy
Co e th = use and mai .
Inuse cfthe solar cocing system Caninstruet the Facility manager on fing p ALY.0 hat the system achieves the designed energy saving goals
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for comperence level(s)

Project phase Short description
|(#appiicabie)
Has general k ! solar thermal ay by hest tube coll Und iz the basic working, is 2w are of
General Undrstand salar haating systams boi.rvdaly conditions. Is ablelod-uu!!wlhnprqsctleum
TaTTpETOhT O T e AT T =TT
Candetermine the demands ol domesl\chowam [aumana peakdamand] Canestimate the needed storage volume and possbla
P h
Praparation erferm sfeasiny study en solar hestng systems types of storage tanks Uinderstands the b starage | peak demand | avallable scls+ energy! evtemal hesling
Cmengm“ra !ulu |herma\ energy !ynem Cduu\ate uuwm: heating demand of the building, calculate accurate domestic hot
Dezgn Enzineer 2 zolar hasting system water demand in order ta select the right capacity [k, lires). Can make a detailed design of the installation, principle. automatisation
strategy, using available products and . CAn ds and caleulste extemnal heating.
. Can specify adar hnlrgmﬂallannnsnmrﬂﬂdnmmams C. ke detailed d 15 and drawings and select fired products.
Construction Specify a solar heating system in tender contracts s able ions relate ing phase
Canmanage., instruct and audit contractors on site during realisation of a solar heating system, based on Inlolmamgiven buthe
=] L
Construction Qualty sssurance of realisation of solar hesting designer snd the tender documentz. |z able ta instruct the onth ifics of the system. Can sudi on
systems. critical points.
Construction Commission » solar hesting systam I:ann:umm_'sn'ur!asolur_lud'rglr\!tallaﬂununluncl\ur\aityi‘ als vz, under full M. - Can
determine if the installation operates as planned, makes sure th a == .
Monitor and control th lar hesting installati itical inorder tot gusrantes the designed performance during lite
Inuse Ensure optimal operation of solar heating system cycle. Can design a maintanance plan.
Cor e th % d snance
Inuze - Caninstruct the facility manager on monitor srameters, to guarantes that the system achisues the designed energy saving s
¢ ofthe solar heating system ymanag inap g st g gy saving goal

Short description

Detailed description of competencies

Understands the basic working and application of mini wind power, is able to enplain and discuss within the project team. ls aw are of

for competence level(s)

General Undsrstand miniwind &rreisiadic ks constraints and boundary conditions (7 I; 15, construction, ar
Is able to perform a feasibility study on mini wind pow er including financial aspects, Can estimate miwdwd vbctncil Ipower dwmind of
Preparstion Perform a feasibility study on mini wind power the building, Can determing the part of mini wind power on total power supply. Understands b
calculation, e g otientation, wind, power inverter
Detailed engineering of the mini wind power system, including batteries and powet inveiters, in coherence with other power supply
h
besen Engnssrtne mnwing sewarsystem sources. Enginesting of the constiuction stranght for lacing mini urbine. Accurate calculation of the needed power (K]
Can specify a mini wind power system for use in contracting. Is able to select products that fit specifications and demands on given
Construction Spacify 2 miniwind power systam intender contraces. | 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 on site during reali f & mini wind power, based oninformation given by the
Construction Quality assurance of mini wind powsr designer andthe tender documents. Is able to instruct the contractor onthe specifics of the sustem. Can audit the realisation on
critical points.
Construction Commi 2 mini wind power system Iz able to commission the mini wind turbine on functionality. Can determine if the installation operates as planned, makes sure the
foreseen energy performance is realised.
Inum Ensure optimal operation of miniwind powsrduring | Can give instructions to users (o to facility manager). |s able to set up a maintenance plan to ensure optimal operation of the mini

ifecyce

wind power system.

for competence level(s)

Short description iption of
i3 =0
Beneral Understand CHP and it's contribution to nZEB. Has basic understanding on the principles of combined heat and pawer generation, can discuss within the project team.
con e (CHP I the projact ceftion phas Has I:-mledgamEHF in the project definition phass, reqarding regulations. techrical demands, energy sources, temperature
Can perform a feasibility study on the use of CHP., regarding technical demands, regulations and costs. Can estimate the needed
Preparation Perform a feasibifty study on CHP electrical power snd hesting demand as well as the heat storage neededin 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 flows)
Engineer the CHP system, Can estimate the heating and cooling demands of the building. Can determine the demands of domestic
Desgn Engneera CHP system hot w ater (average, peak demand). Can make a hydraulic scheme to fitin the CHP unit with 3 guaranteed return temperature and
acoeptable ondoff switch numbers. Canmake a description of the control strategy.
Speuly a DHF-sygem for use in contracting. s able to select products that fit specifications and demandsz on given quality aspects.
Construction Specify s CHP-zystem in tender C d d and aceu and drawings of the design. |z sble to mske financial caloulstions related o
contracting phase
instruct and audit d lisation of a CHP system, based on information given by the designer
Construction Quaiity assurance of a CHP system and the tender documents. s able to instruct the contractor onthe speailies of the system. Can audit the re slisation on sritical points.
Construction Commission @ CHP-system Is able to commission the CPH system on functionality in all seasons, under full and partial load
In uss Ensure optimal operation of 8 CHP system Monitor and control the CHP installstion on critical in order tot g the designed perf ince during life cycle.
Inuse Design a maintanance and operation plan for CHP | 3 maintenance and operations plan, determine oriioal parametars, Give instructions to user of F3cilky manager.
systems
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Technology Nr.

Thermal insulations of ground floors,

il Insulation walks, roofs, thermal bridgss
Project phase | Detailed description of competencies for competence level(s)
[if2pp 2 3 [ a

= |Has general knowledge oninsulation. Understands the basic concept of energy conservation, is able to take partin discussions
within a project. |z aw are of constraints and boundary conditions [regulations. construction]

T ST TS T e o T T BT T o o TS T = I T T T TS T DO g ST 20T T T TS e,
Determine the insulation concept within a nZEB aitightnezs eto. Understands the nature of the thermal bridge. Can discuss and. to some extend evaluate, possible salutions far the

thermal bridge problem. Can determine the effect of application of different types of construction elements for the energy
bl

Detailed enginesring of insulation and solutions for thermal bridges

Specification of building insulation far contracting purpose. |5 able ta select products that fit specilications and demands on given
quality aspects. Make detailed descriptions and drawings of the design

nstruction

the insulation

Can manage. instruct and audit contractors on constiuction site, on critical points, Has knowledge on methadaologies to measure
quality, e.g. thermography.

nstruction Quality aszur;

Construction Commission building insulation Knows how to measure and evaluate the insulation of the building and itz effect on building energy performance
Technology Nr.
L . Mir tightness of openings such as
ER2 Air tightness building
deoors and windows
Short description Detailed description of competencies for competence level(s)

rthight

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

Can address the air tightness of the building as 2 pan of energy canservation concept. Can guide the design on air thightniess
tow ards the desired level of air thightness. Has knowledge on materials, techniques and measures to reach the demanded air
thightriess.

Specily air thightness for contracting purpose. |s able to select products or suppliers that fit specifications and demands on given

Construction
quality azpects. Make detailed drawings when needed. Iz able to make financial caleulations related to contracting phase

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

Censtruction

Construction Commissicn building air thightnass Krows how to measure and evaluate the air thightness of the building and its effect on building energy perfarmance.

Technology Nr.

Green roof, cool roof, exterior

2 Micro climates lndscaping/trees, sarth sheftering
Project phase Short description | Detailed description of competencies for competence level(s)
h 2 3 4

General knowledge on mirca climates. Can understand the interplay betw een micra climate, buildings and their services,
Understands climatic de=ign principles.

Caninvestigate the appriopriate solution and iz aw are of the impartance 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, ete.]
e e e e e e
climate). Can understand, evaluate andfollow climatic design strategies for an optimal energy performance. Can combine several
design strategies and evaluate their performance as a whale building energy concept. Can perform optimal design of buildings

I Ny o P

=sign

Technology Nr.

Trombe wall, double envelope,

ER4 Envelope systems feitoomrs Emomo
Project phase Short description Detailed description of competencies for competence level(s)
[ifzpp 2 3 4

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

|z aw are of physical characteristics of envelope systems and their imitations. Can understand the heat ransfer principle inthe
erwelope sustems. Can enplain and address pros and cons of the envelope systems. Can name physical characteristios of such
construstions and their limitations,

Can perform dezign of envelop sustem as 3 pant of complete building enargy system.

Construction Hasz knawledge of perfarmance evaluation of the envelape systems.
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Technology Nr.

ERS

AT
kL |
‘{Rfkl!!'

Hot water systems

Hest recovery, smart distribution

Project phase | Short description

Detailed description of competencies

for competence level(s)

General knowledge on hot w ater distribution systems, is aw are of it's function ta distribute heating, cooling and patable hot water.

TS T T s gTTTTCTT TG O ST OO e S T w7
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 values) and slectrical power for pumps and ualves. ls able to ausid large disuibution
.

TOTETTOTTT =TT T T TE TR T

- .
Can engineer a hat w ater distribution system for e.g. heating, potable hot water. Can perform the design of the systemregarding
insulation and solutions for heat recovery, Can deseribe and explain physical properties (2.9, static/dynamic pressure, authority,
welocity, heat transferl. |z aw are of the influence of insulstion on tatal energy demand. Can calculate the needed insulation thickness|

Desig

TCanmake ahydraulic balancing caleulation, is able to caloulate and select projects and components in the inatallation =.g. A-label
pumps, balaneing valves.

Construction

Specification of a distribution system for contracting purpose. including drawings. hudraulic schemes, quality aspects and valves
and monitoring devices.

Canmanage. instruct and audit contractars on corect realization of water distributian sustems. hudraulic balancing and setting of

Construction
parameters e.g. flow and temperatures
Construction |z able to commission the dsitibution system on functionality in all seasons, under full and partial load. Can determine if the
SR installation operates as planned, makes sure the foreseen energy performance is realised
Inuse Ensurs optima Can design a maintenance plan and instruct the Facility manager. to guarantes that the sustem achieves the designed energy saving|
= systems goals, including hydraulic balancing en monitaring parameters
Technology Nr_
Insulztion gizss, Smart giass, Blinds
ER6 Window and/or glazing systems {sun refiection), Brise soil,

dayfighting systems, sciartubss

Project phase | Short description

Detailed description of competencies

for competence level(s)

General knowledge on window andior glazing sustems

Canunderstand and address the heat transfer principle in a glazing system. Can caleulate propenies af the glazing system. Can
deseribe and enplain physical properties of the glazing system [i.e. g-value, u-value, light transmittance.

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

Technology Nr.

ER7

Low temperaturs heating systems
2nd high temperaturs cocling
systems, surface heating/cocling

Heating and cooling emission systems

Project phase  |Short descrigtion

ion of competencies

for competence level(s)

2| General knowledge on heating and coaling emission systems, influence on human comfort and energy demand. Understandig of

relation with heating and cooling generation, high and low temperatures.

Understands the basic design principles of heating and cooling emission systems and can explain, regarding human comfort and
energy use. Caninvestigate and selzct the appropriste system according to the heating and cooling generation sustem.
Understands the specifics of high temperature cooling and low temperature heating. Is familiar with the specifications and
functionality of e g. dlimate ceilings, radistors, 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 comfbort and
aocupation [Fangesr madel, PMVY), adaptation and contral strategies. |s sble to desian a sustem taking into accaunt the relation with
the heating and cooling generation system

Construction

Specifu heatingloooling emission sustems for contracting purpose. Can make detalled drawings and descriptions of the demanded
systems, inaway the contractar can affer a sustem or praducts that fulfill the demands.

Canmanage, instruct and audit contractars on site during realisation of heating!cocling systems, based oninformation given by the
designer and the tender documents. |s able to instruct the contractor on the specitics of the system. Can audit the realisation on
eritical points.

Construction

Iz able to commission the heating ! cooling emission sustem on functionality in 3l sessons, under full and parialload. Can determing
if the installation operates as planned, makes sure the fareseen energy performance is realised.

Inuss

Can set up a maintenance plan and give instructions to users in order to maintsin settings and energy efficiency
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Technology Nr.

ER8

Elctric heating systems such as
InfraRed and slectric ficor/wsll
heating can contribute taindoor
comfart and ensrgy ssving undsr the
right conditions {low frequency use,
or very high insulsred buildings]

Electric heating systems

Project phase

[ifzpp

Short description

Detailed description of competencies

for competence level(s)

nd contribution of

stingte NZEB

Has general knowledge on sleciic heating, understands the basic w orking 2nd properties of electric heating systems, i= 2ble to take
partindiscussions. |5 aw are of the potential contribution ta energy saving by local he ating. |s aware of the interactions between
electiic heating versus pow er supply capacity.

ity study an

|z able to performe afeasibility study in order ta determine wether application of electric heating is appropriate and sustainable under
the given conditions [2.g. room occupation, temperature, comfort, available heatlenergy source, construction of wallsfloorsiceiling).
Is Familiar with different tupes of electric heating systems (Infrared, floor and wall heating Foil o panels).

Detailed engineering of electic heating systems. |s able to calculate the needed capacity for space heating under given conditions.
Has specialistic knowledge of radistion heating, PMU, propenies and human interaction [e.g. how to design for high spaces). ls able
to comply with available electrical power supply.

Censtruction

emsin tender documents

|z able to define and specify the electic heating system far uze in contracting phase.

nstruction

Caninstruct, manage and audit cantractors on site during re alisation of a electric heating system. ta ensure the designed energy
saving goals are met.

Construction Commiszion an electric he ating system on functionality, energy efficiency and human comfore.
In uee Can design a maintenance plan and instruct the Lacility manager on monitaring parameters, to guarantes that the system achisves
= the designed energy saving goals

Technology Nr.
Artificial ighting systems have 2 high
powsr consumpetian. By using HF

T . . flucrescent ighting, LED Eghting,
ERS Artificial lighting systems STEne SR RenEnS

natursldaylight 2nd programmed
control systems energy can be used
efficiently

Project phase

Short description

Detai

ed description of competencies

for competence level|

shting syst=msin r:

in NZEB

Understands and can explain the basic design principles of anificiallighting sustems. Has general knowledge on different ypes of
lighting and contribution ta energy efficiency.

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

Can dezign an artificial ighting sustem based on e.g. daylight, timer, ocoupation of spaces. Is aw are of technical specific ationz and
restictions, such as power quality and energy sfficiency [LED, HF iluarescent lighting). s sware of influence of used materisls in light
bulbs/LED's on enwironment (shemical elements, mercur

Speaify an arificial ligthing system for contracting purpose. Choose praducts that it specifications of lighting [lux, lumen] as well as
electric restiictions [power quality], taking into account sustainability of products.

Construction

Can commission artificial lighting systems on quality and functionality and make sure the foreseen contribution to energy saving is
realized.
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Technology Nr
Ventilstion syst=m to guarantss good
indoar sir quality. The energy use of
S this system isver h dependent
ER10 Ventilation systems SIS S S mAen S=pEnasn

onthetyps of syst=m, and the
quaity of enginsering and
construction

Project phase

[ifzpp

Short description

Detailed description of competencies

for competence level(s)

stion systemsin relstion to nergy

Has general knowledge on ventilation systems, understands basic principles, is aw.are of the importance of 140 on human
performance andwell being. ls familiar with concepts of omygen, eshaust of carben dioxide, pollution, allergens.

s of ventilstion and

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

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

fitted ventilztion systzms

Caninvestigate and advise on a ventilation sustem that fits the energy demands bur alzo guarantees good indoar air qualing
according the minimum A0 levels. |5 open to alternative w ays of ventilation [2.g. stack ventilation, use of chimney effect). Alsa
advizes on need o use of opening window s,

Can caloulate and evaluate the total energy use of the ventilation sustem regarding electrical power consumption, heat loss of the
system and the building, on a yearly base in orider ta select 5 fited concept

Can advise onthe use of natural ventilation at right ta ool down the building during summer time.

Can engineer a ventilation system, regarding future aspects of maintenance. Knows the interplay betw een an nZEB building, it’s use
[occupation] and the right ventilation strategy. Can design a sustem regarding specific needs of the building and its users. Engineer
the air dusts, inlsts, outlets, fans, filkers eto.

nstruction

Can specify the design, describe impartant specifications, make drawings of the ventilation zystem. in 2 way that ensures optimal
performante on energy and IAG) findoor air quality)

Censtruction

Can manage, instruct and audit cantractars on site during realisation of the ventilation sustems, based on information given by the
designer and the tender contracts.

Censtruction

ntilation system in
nd |4

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

Inuss

dlag

Can manitar and control the ventilation system on critical pertarmance parameters, inorder to guarantee perfarmance as designed.
This includes monitoring of settings, design of a maintainance plan for cleaning of air ducts, filters ete.

with custame

Caninstruct building users in order 1o make sure the system s used as desigred forin elation 1o energy performance and 4G,
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Technology Nr.

Communication

Project Shon description Detailed d iption of for competence level(s)
[if applicable]
& | Effective communication within NZEE Understand the custamer needs, and the opinions of actors invalved in the project planning and implementation. Explain own
Snera projects ideas, plans and requirements to customers, and partners from ather sectors.
I t desi Present the design and reach consensus on | Present the design concept to custamers, project developers and decizion makers. Moderate discussions, reach consensus
OnGept design decisions. abaout the final design.
Construstion Co;nmumc:te IQ contract;’:\g pllﬁasre, I Megotiate with contractor {f customer ! project developer ! decision maker. Und, d and apply the of the
understand andrespect the role of ll actors | gigarant sotors in the contract.
irwolued
Construction Coord.lnate contra.ctor.s and suppliers by Coordinate contractors and suppliers.
effective communication
I . Communlf:ate Wi customers on. Follow-up and report back to customers about the implementation and construction phase. Understand the users experience
anstruction construction progress and experience of regarding building perfarmance
hyilding nerfrrmane
Inuse Comlmunlcatle with supplflers and facility Communicate and exchange with the technology suppliers, maintenance personal. Ask the right questions.
employers on energy performance
Inuse Instruct users and facility managers on Explain { understand the maintenance plan to mainkain energy performance and proper [EGQ in the building. Train and instruct
energy performance of the building facility managers and building uzers.
General BIM project management Tobe able to perform EIRM project management
General EilM coardination process Tobe able to perform EIR coordination
General Giving support on BIM tools to emplayess Able ta give suppart on BIM toals ta employees.
General External context for BIM, global, h.atlonal, Able to describe and use external contest for BIM standards and support communities
standards and support communities
General Barriers ta successful adoption of EIM Able to zee and overcome barries with the purpoze to successful adopt EIM
General The ua.ll.:e;jbe.?hegt";and investment Able to see and communicate the value, benefits and investment associated with BIM
associated wi
General Ffacllltate B communic ation betw een Able to Facilitate BIM communication between different stakeholders
different stakeholders
General Ensure compliance with BIM stand ards Able to ensure compliance with BIM standards
General Establish arganizationdpraject BIM goals Able to establizh organizationfproject BIM goals
Establish organizationfpraject budgets,
General planning and costs for BIM implementation Able to establizh organizationfproject budgets and costs for BIM implementation and maintenance.
and maintenance
General Test new staff in BIM know ledge and skills Able to test new staff in BIM knowledge and =kills
General Madeling competencies. Tabe able to create, update and evaluate BIM [azpect)models
General Traubleshont problems as they relats to the Able to troubleshoot problems related to BIM systems
BiIM zystems
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Technalogy Nr.

Information management

Project phase |Short description Detailed description of competencies for competence level(s)
=pplicabl 2 3 4
Preparation Select appropriste modeling tooks for NZEB design Can select appriopriate design and modeling tools. Has knowledge on the different available models for MZEE design.

Superviss the uss ofinfarmation medslingin design

Desizn Iz able to analyse and interpret data from modsling tools, has experience to guide the team.
teams
Desien Useand ofinfermation models within Canuse design and BIM saftw are ta prepare technical drawings. Can define dataset criteria. manage and analuse data, caloulate
& the NZEB design [nZEB) energy perfoimance

Manage data, keep records ofimplementation, " N " N " "
Consrructien = s & Canmanage data within the information model, keep recards of implementation, monitar cutcomes

moniter cutceme.

Moniter the 2nzrgy 2nd IEQ perfarmancs with use of
information modaling.

Constructien Maniage data, continoussly manier the building (nZEE] energy and IEQ performance.

t both

Construction Able to graphically represent utilization planning during construction

(Construction Perform 4D visual

Able to perform 40 visualization of construction schedules

Construction Able to layout facility assemblies!automate control of the location!mavement.

Construction Able torecord modelling to depict an accurate representation of the physical conditionslenviranment, and assets of a facility

Able tointegrate models in different databases

Inuss Able to build maintenance schedulings

Inuss Able to build analysis systems

Inuzs #ble to s=t wp an organized management system
Inuzs #ble to s=t up a0 space management sustems

Able to use laser scanning pointclouds to model, compare and svaluste Facily and related systems

Able ta phatogrammetry ta madel, compare and evaluate facility and related systems.

To b sble to set up BIM workflow s and processes

To b able to set Up an BIM execution plan

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

Able to manage BIM knowledge in orgarizstions/projects

Able to manage EIM roles and responsibilities in organizationsiprojects

Able to manage oiganization snd project BM risks

Able ta monitar, report and control BIMimplementation in organizationsiprojects

Able taincorpate information about BIM

Able to evaluate new BIM related technalogies

Able to evaluate BIM processes, routines and workflows

Able ta develop and implement in organizations!projects

* | Able to apply M standards
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Project phase
 3ppiicat

Short descrigtion

Collaboration

on of competencies

Preparation

Construction

Construction

Construction

In use

herin cross-trade

=ams towards common

Contribute 1o the work in cross-trade teams applying, adapting own methods and knowledge fromits own sectordizcipline. Follow a
eross-disciplinary approach, able to define and work tow ards common goals.

Technology Nr_

Project phase
[iF2pplicabis}

Short descriprion

Quality assurance

Detailed description of competencies

Praparation

Ds=fine QAc

perfarmance

Define measureable 0 criterla with appropriate datainput, sccording to customer nesds to eneure nZEE energy and IEC
performance.

Appty QA criterizin design phass

Apply the defined Q4 criteria in the design phase. Integrate the means of QA measurement and monitoring in the design, using BIM

and BAC where applicable.

Construction

Defin= QA manitoring methedeiogy

Define the QA maonitoring methodalogy with measureable QA criteria as part of the contract

Construction

QAduring resiisztion

Apply quality management according to the agreed G4 methodology throughout the realisation phase

Construction

Measure and analyse the defined Qi input data, define and manage perfarmance gaps

cantraland

Able ta establish quality management

Sustainable architectural design

Baing able to design [with all project
partnersinvolved) a nZEB building
with comfart and sustzinzbility 2s3n
aim; Having 2 goed undsrstanding on
the enrgetic consequences of svery
decision made duringths design

Project phase

Short description

Detailed description of competencies

for competence level(s)

Undzrstand theimpact of archit=cturs
sustainabity and energy performanc

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

Preparation

nstructions and materisls

Has knawledge on various construction materials and technalogies, their performance, benefits versuzs costs. Is sble to describe
project demands regarding sustainability performance and discuss within project team how to achieve

Fraparation

gy measuras

Knowledge onhow Far the performance can be achieved using passive measures, less prone to failures and without maintenance
costs and requirements. Complement passive measures with as few as necessary active measures

Design of an architectural sustainabiz buiding

Has an holistic view onintegrative sustainable architectural design process. Can praduce an halistic design, which includes passive
measures that are complementad by active technologies in a sensible way. |s able to select materials and technologies that fulfill the
specified demands on sustainability, taking inte account national regulations and certification structure of materials.

ign of 3 sustsinable and flexible floorplan

Can design location of technologies in an easy to access for maintenance location and to not infere with the occupant and her
comlor, Can design, based on the project room book, in 2 flesible and hence dursble sustainzble way: the Aoorplan can be easiy
adapted over the years to various occupants and their needs inorder to extent the life enpectancy of whole building, How ta translate
project requirements into & reombook used bor sustsinable design

Construction

Define the buidings’ ens
documents

rgy performancs in tender

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

Construction

project team to ensurs building

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

Construction

Quaiity performan.

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

In use

Instruct the faciity manzger on running and

Ensuring the building manager has all the knowledge helshe needs ta n the building in a w ay the energy perfarmance is achieved.
Hand aver and train building manager in running and maintaining the building.
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Technology Nr.

Being abls to design integrally with
156 Integrated design the otherinvolved NZEB buiding
disciplines

ion of competencies for competence level(s)
2| 3 [ s Bl

Thearetical knowledge of integrated design processes and concepts. Has theoretical understanding of design pracess and haw
dezigners think

Project phase  |Short descrigtion

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

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

Able to integrate lite 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 me asuning success of design proposals. Able to apply, combine and svaluste advanced
methods for analysis of the interplay betw=en energy systems, architectural concepts, building design, building use, outdoor climate

and HWAC systems,

Technology Nr.

Being able to asses building materials
regarding thair sustainability and

157 Sustainable building materials make the right selections during the
design phass

Project phase Short description Detailed description of competencies for competence level(s)
h 2 3 [ a

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.

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

|5 able to describe demands on sustainability of materials within the project and discuss within project team. E. g. life enpectancy,
recycling. Follaws developments and innovations.

|5 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 campasition with each other and ather materials.

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

Tender

Quaiity s Can apply quality management throughout the realis ation phase on sustainability of materials.

Measure and analyse the defined perfarmance, define and manage performance gaps. Measure indoar air quality! pollution of used
materials (VO source]

Has knowledge on any requirements of materials [maintainance, cleaning). Train building manager in any requirements regarding the:
materials

Technology Nr.

Being able t0 asses marerials on
158 Sustainable installation materials sustainabifity and make the right
sslzctionsin the design

Project phase Short description Detailed description of competencies for competence level(s)
[ifzpp 2 3 4

Has general knowledge on sustainabiliy of technologies, influence of them on the global environment during its whale lifecycle. ks
aw are of the conseguences of wrong application of technalogies on their and the building's sustainabilin.

Has knowledge on various technalagies, their performance, benefits versus costs. Is able to describe project demands regarding
sustainability performance and dizcuss within project team how ta achisve.

Haz knowledge on haw far the perfformance can be achisved using passive meassures, less prone to failures and without
maintenance costs and requirements. Complement passive measures with as few as necessary technologies

Froduce a holistic design, which inchdes passive measures that are complemented by sotive technologies in = ensible way. 1= 2l
o select materials and products that fulfill the specified demands an sustainabiliy, taking into account national regulations and
certification structure of materials.

Tendar Choose companies with experience and training of the selected technologies

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

Cusity ==

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

Has knowledge on any requirements of materials and technologies [operate, maintenance, cleaningl. Train building manager in any
requirements regarding the materials
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Technology Nr.

Environmental (indoor) quality

Havinga dl=zr view on indoor
environmental consequences of
2very choice madsin the design
process

Project phase
lif25p

Short description

Detailed description of competencies

for competence level(s)

2

performan

Has general knewledge on environmentalindoar qualiry, understands the interplay betw sen energy performance and indoer
environmental quality,

Praject phase
Lfappicat

Short description

Economics

Detailed description of competencies

Financisl planning

Define the financisl boundary condition, prepars
finzncial pizn

Prepare 2 financial plan with cost-benefit anaysis, and LOC scenarios about the nZEE constuction project. Callect inform ation on
market prices. Identify available public and private incentives and funding

for competence level(s)

n / tendering

Comply with thefinancial boundary conditions of the

Apph cost optimal e aleulation for the nZEE contuction project. Design barkable projects. &pply LEC analysis. Define the financisl
framewark and plan for the energy perfarmance contracting offer accarding to the call for tender.

Nsgotists

= financisl plan oft ntract

Megatiate the financial plan of the contract with aceptable prices,contracting with private and public funding. Negotiate better prices
with suppliers. Evaluate the financial Feasibility of the offers, select the best value for money offer. Aaree andintegrate afinancial
plan with appropriate fiancial guarantees in the contract.

Contracting

Design = bankabis pre

, spphyfor funding

Apply for private and public funding, present bankable projects, negatiate the loan agreement with financial instiwtionsfunding
bodies.

Reslisation

Ensurs compliance of spendings

Moanitor and ensure that spendings comply with the financial plan and boundary conditions. Monitor the spending and manage the
financing of the investment. Identify and handle deviations from th financisl plan, spply financisl guarsntees of the contract,

Reslisation

Financizl management

Financial management of the agreements involving public funding and the energy perfarmance contracts.

Commissioning and

Identify and soive probiemsin financing

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

Project phase

Short descriprion

Procurement

Detailed description of competencies

stand tender and cantracting phase

Has krowledge on the criteria for 3 succeshull tender and contracting. ks aware of compliance with legal and technical aspects and
green procurement. |s able ta define appriopriate tender specifications within the own field of enpertise

Tendsr speciicatian |3

2B performancs

Prepare appropriste tender specifications to achieus nZEB leuel performanice. Understand the technical needs, define the
adequate technioal specifieation including measurable energy and IEC perform ance oriteri,

for competence level(s)

Tendzr specfication

Dsfins, undsrstand and camphywith t

financial and project mana

Has knowledge of the legislation, technical aspects, and intemational good practice of green procurement and energy performance
contracting. Knowledge of national and internatianal public procurement legislation, state aid rules and the uze of public funding.

Tendzr specfication

Define appropriate guarantees that apply if the technical { performance criteria is not met. Integrate appropriate guarantees inthe:
contract that apply if the technical ! perfformance criteriais nat met.

Tenderingznd
contracting

Negetizts 2nd achisve contracts snabling nZEB.

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

Realisation

Menitor praject refisation 2nd handis deviations

Manitar project realization according to the TS and the contract. Identify and handle deviationstbreach of the contract, negotiate
eventuzl changes.

Commissioning

Menitor building performance

Hand and take-over the building, monitor whether the contracted perfformance is met. Analyse and report whether the contracted
nZEE performance is met, identify and repan about performance gaps st handouer and during the sperational phase.

Use & Maintain

Igentify and solve prolemsin buiding performance

Identify and handle devistionsibreach of the contract, apply guarartees during the operational phase. Hegotiate and take the
necessary legal steps if the cantractual requiremants were nat met.
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