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Work Package 2 — IDENTIFICATION OF REQUIREMENTS

Type of deliverable Document/Report

Format Printed and Electronic

Dissemination Level: PU — Public

Short description

The purpose of this workpackage 2 is to find an identification of the necessary BIM and energy efficiency
requirements for:

a. The target groups:
i. public administration,
ii. professionals,
iii. technicians and
iv. owners.

b. The different BIM profiles:
i. BIM Manager,
ii. BIM Coordinator,
iii. BIM Expert,
iv. BIM Expert user,
v. BIM Evaluator and
vi. BIM Facility manager .

These identified requirements are needed to develop a BIM qualification model in workpackage 3.
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Workpackage 3
Development of BIR
Cualification models

To achieve this the steps in figure 1 are taken:

Requirements

from the Target zroups Identifie d
mark et requirements — requirernents «—
Task 2.1 Task 2.2 Task 2.3 Translat;?';fzt':e eneray
Harmuaonization _ Identification of - Definition of the N
of existing BIM 7 the target groups | requirernentsforenerzy d _per‘Forma.mce "
profiles and their role in Bk > performance building requirements in specific
BIM cormpetences

PROF TRAC
results

Figure 1: General process workpackage 2.

The process of each task is described in the following sections.
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Task 2.1 Harmonization of existing BIM profiles in accordance to EQF
methodology

The purpose of working package 2.1 is described as: “Harmonization of existing BIM profiles in accordance
to EQF methodology”.

The following steps have been taken to obtain this harmonization:
1. Inventory (national level)
. Deskresearch and harmonization at national level

Each country identifies and harmonizes its own BIM profiles. Each country gathers information about EQF
level, working fields, tasks and the necessary competencies fort he profiles BIM Manager, BIM Coérdinator,
BIM Expert, BIM Expert user, BIM Evaluator and BIM Facility manager.

At national level the partners the harmonized results are discussed. The results of this discussion are
integrated in the harmonization.

After these steps the market requirements related to the different BIM profiles have been made clear.
These requirements are input data for task 2.2.

2. Comparing (between countries)

. For each BIM profile (BIM Manager, BIM Coordinator, BIM Expert, BIM Expert user, BIM
Evaluator and BIM Facility manager) the harmonized results of each country are compared and integrated
in one sheet. The integrated results are shared among the participating countries.

At European level the harmonized results are discussed in a web-meeting. The results from the discussion
are integrated in the T2.1 report.
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Task 2.2 Identification of the target groups and their role in BIM

In task 2.2 the identification of the target groups and their role in BIM is decribed. Each role of each actor is
identified in the construction workflow.

Four types of actors are considered in this task as having a relevant role in the building sector: Public
Administrations, Professionals (Architects-Engineers), Technician (Installers-Maintainers),
Tenants/Owners/Building Administrators.

Similar to task 2.1 the following steps have been taken:
1. Inventory (national level)
For understanding the role of each actor in the different building life cycle phases, each partner is
asked to inventory the role, tasks and competences for each actor.

2. Comparing between countries
After inventarisation, the results were discussed among partners in webmeetings.

After comparison the results were integrated in the task 2.2 report.
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Task 2.3 Definition of requirements for energy performance building

design and construction

In task 2.3 competencies on energy performance are mapped to the defined target groups:
i. Public administration,

ii. Professionals,
iii. Technicians and
iv. Owners.

The followed steps for task 2.3 and 2.4 are visualized in figure 2.

workpackage 3
Development of BIM
Qualification models

Feedbad: partners
Identified
" requirerments
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g_ Eroup Task 2.4
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. Translation of the energy
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Figure 2: Process 2.3 and 2.4

Research methodology for task 2.3

Next to the found market requirements in task 2.1 and the target group requirements in task 2.2, NET-
UBIEP task 2.3 uses the earlier work of the PROF/TRAC-project. The European PROF/TRAC project is an
open training platform for NZEB professionals. In the PROF/TRAC project a NZEB skills and qualification
scheme is constructed. The partners of the NET-UBIEP project have permission to use the PROF/TRAC
results. To clarify the distinction between the two projects, the NET-UBIEP modified texts are displayed in
red in the excel table ‘NET-UBIEP 2.3 and 2.4_FINAL.xlsx’. For a thorough introduction to the PROF/TRAC
results it is advised to read the public document PROF-TRAC D3.2 explaining the nZEB Qualification
structure
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PROF # TRAC

Back to "EU minimum levels"

Technology Nr.

Communication

Detailed description of competencies for competence level(s)

Project phase __|short description

7 applicable]

Understand the customer needs, and the opinions of actors involved in the project planning and implementation. Explain own ideas, plans and

General
nera requirements to customers, and partners from other sectors.

Effective communication within NZEB projects

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 the final design

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

Construction contract.

) Coordinate contractors and suppliers by effective
Construction Cocrdinate contractors and suppliers
communication

Communicate with customers on construction Follow-up and report back to customers about the implementaticn and construction phase. Understand the users experience regarding building

Construction
progress and experience of building perfformance performance

c tie with suppliers and facility employers
ommunicatie with suppliers and facility employerson | o oo and exchange with the technology suppliers, maintenance personal. Ask the right questions

Inu
energy performance

nu Instruct users and facility managers on energy Explain / understand the maintenance plan te 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 able to perform BIM project managemant

General BIM coordination process To be able to perform BIM coordination

Figure 3: From excel table ‘NET-UBIEP 2.3 and 2.4_FINAL.xIsx’, PROF/TRAC texts are in black, NET-UBIEP
additions/modifications are in red.

In PROF/TRAC for each NZEB technology a qualification scheme is developed, which describes the needed
competencies in NZEB projects. The technologies and interdisciplinary competencies are based on the
outcomes of the competencies mapping, performed in workpackage 2 of the PROF/TRAC project. Also the
needed competencies levels for each work field are based on the outcomes of the competencies mappings
by experts. Based on the minimum required competence level for a work field, the corresponding
competencies can be found in the table of each technology/subject (Figure 4). In this table the results of
tasks 2.1 and 2.2 are integrated.

Y- )y

PROF #» TRAC

Subject Competence level

Back to "EU minii

1ce levels”

/

\

Technology Nr_

V4

\

4

Integrated design

Being able Wy design integrally with
the other inVved NZEE building
disciplines

for competence level(s)
2 s [a

55 Tab in table

Project phase  |Short description Detailed description of competencies

{if applicable)

General Understand integrated design processes and concepts [Thecretical knowledge of integrated design processes and concepts. Has theoretical understanding of design process and how designers think
Understand the interplay of bulding lacation, design, | 7*/°02¢ on interplsy between all aspects of building design, building use and outdoor climate. Able to understand the interplay betureen
General microclimate, buildings and their services. Understand the interplay between sustainable energy system, building energy demand and renewable
use and outdoor climate eneray produrtion
Gomerd] Understand design methods for passive energy Able to understand basic design methods for passive energy technologies. Able to spply and combine design methods for passive energy
T technologies technologies
General Project | Able to integrat

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

Preparation = |70 be sble to view, navigate and extract information to evaluats properties in 3 given ares

Can use goals and targets a5 means of Measuring success of design proposals Able 1o apply, combine and evaluste advanced methods for analysis
of the interplay between energy systems, architectural concepts, bullding design, building use, cutdoor climate ang HVAC systems

Design

Evaluate the integrated design &

Competence

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).

NEw @ D2.3
PRC

F »TRAC

TECHNOLOGY AND INTERDISCIPLINARY COMPETENCIES PER TARGET GROUP g —
TARGET GROUP Public i i i i i i Technici: Technici: Technici: Tena mers Target group

Legisiators Architects €ivil Engineerin = Electrical Engineer Mechanical Engincer Engineer (installer) Installers (field)

Users of the building

Reference professions Civil servants

{19 N1V S
(19 N1V

n-site and nearby renewab y i off-site renewable energy)

(10 NP VA NP TV T TV PR A S
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§
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Minimum
Y competence
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Figure 5: Tab “EU minimum advised competence levels of each target group.

Based on the minimum required competency level for a subject, the corresponding competencies can be
found in the table of each technology (as in figure 4).

Example:

Architects are required to have minimum competencies level 3 on EP9 mini windpower (figure 6). In the
excel table ‘NET-UBIEP 2.3 and 2.4_v18042018.xIsx’ tab EP9 the corresponding competencies can be found.
Accordingly the need for additional training can be determined.

Target group
N Ew PRC®

F 2 TRAC

CHNOLOGY AND It
TARGET GROUP Public i

Civi

il

Reference professions Civil servants

[r— Archtests \

Smartgrid zystem:

z
:
g
:
g

(19 0N NV N VO VS 1

Subject

[P35 N1V VIS TV IO VIR VIS YV I

\) ;

Figure 6: Example Architects/EP9 Mini wind power
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The resulting table was sent to all partners and was discussed in two different webmeetings. The excel
table ‘NET-UBIEP 2.3 and 2.4 _FINAL.xIsx’ was finalized with the feedback of the partners.
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Task 2.4 Translate the energy performance requirements in specific BIM
competences for each different target groups

In task 2.4 BIM competences related to energy performance are collected. A translation from the different
target groups was needed to the different BIM profiles. The Grant Agreement 754016 Net-UBIEP describes
this relation as indicated in table 1.

Table 1: Relationship target groups with BIM profiles (Grant Agreement 754016 Net-UBIEP)

Target group Public Administrations Professionals (engineers Technicians (Installers Tenants, Owners &
& Architects) and Maintainers) Building Administrators
Role They need to correctly They need to work in a They need to know how They need to know how
prepare the rules and collaborative to read a BIM model, to define the
properly define the environment by using the | correctly interpret the requirements for the
requirements for public same basic BIM model data and ensure the correct maintenance of a
tender using BIM for implemented with the owner that all the building and how to
energy performance energy performances information for handle the BIM model for
requirements through maintenance are the life time of the
engineering analysis tools | available in the correct building
format
BIM profiles BIM Evaluator BIM Manager BIM Expert User BIM Evaluator
BIM Facility manager BIM Coordinator BIM Facility Manager
BIM Expert

With this relationship the results from task 2.3 can be transformed to task 2.4 as indicated in figure 7.

A

i
I

&

Solar thermal systems for cooli
generation
Solar thermal systems for

| domestic hot water and/or _

Mini wind power

ing.

verf (Y -_ BIM Profiles
’
PROF » TRAC
| TARGET GROUP BIM Manager BIM Cobrdinator BIM Expert BIM Expert user BIM Evaluator BIM Facility manager BIM user (unaware)
Subject PP
\ Reference professions.
EM SAGE ENERGY MANAGEMENT
EM1 Smart grid systems 3 3 3 3
EM2 Domotic systems 3 2 3 3
EM3 | Building management systems 3 a 2 3 3
EP ENERGY ENERGY PRODUCTION (on-site and nearby renewable energy production and off-site renewable energy)
£P1 Geothermal energy 2 3 4 2 2 0
£P2 Biomass z 3 4 2 2 0
12} Biogass 2 3 4 2 2 0
323 District heating and cooling 2 3 4 3 2 0
EPS Heatpumps. 2 4 2 2 0
Solar power systems for
e electricity generation 2 4 2 2 .
2 2
2 2
2 2
2 2

5
=

Combined Heat and Power
[CHP

w [ [ [ [m [ w [ |w |

Figure 7: BIM profiles related to advised competence levels (Tab ‘EU minimum comp. levels for BP’ in ‘NET-
UBIEP 2.3 and 2.4_FINAL.xIsx’)

Also this resulting table was sent to all partners and was discussed. The excel table ‘NET-UBIEP 2.3 and
2.4 v18042018.xlsx’ was finalized with the feedback of the partners.

The final table links target groups, BIM profiles, competences, competence levels, project phases and
technology/management subject in a very detailed way. Therefore the resulting tables from task 2.3 and
2.4 are necessary input which will be used in workpackage 3 'Development of BIM Qualification Models’
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Appendix

In this appendix you will find the results from the excel deliverable NET-UBIEP 2.3 and
2.4_FINAL.xIsx. The presented results are the combined effort of NetUBIEP and Prof/Trac.

NET @
mmﬁ These deliverables reflect only the author's view. The Agency is not responsible for any use that may be
contain

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

professionals, techiclans and

Todoso,|
projects.
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i 6"

work feld,
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TARGET GROUP Public Adminstration Professionals Professionals Professionals
Legislators Architects Civil Engineering (consultanc: Electrical Engineer (consultan
Reference professions Civil servants
EM ENERGY M,

EM1 Smart grid systems
EM2 Domotic systems
EM3 | Building management systems
EP1 Geothermal energy 3
EP2 Biomass 3
EP3 Biogass 3
EPa District heating and cooling 3
EPS Heatpumps =
£P6 Solar power systems for
— electricity generation
€7 Solar thermal systerns for cooling 3
generation

e creTTTaTSySTeTTS T
EP8 domestic hot water and/or

hoatin :

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 SUAAMCI
ER8 Electric heating systems
ERS Artificial lighting systems
ER10 Ventilation systems
IS SUSTAINABLE IN’
1S5 | Sustainable architectural design
1s6 Integrated design
157 Sustainable building materials

IS8 |Sustainable installation materials

159 Environmental (indoor) quality

151 Communication
152 Information management
13 Collaboration
154 Qualyasorance e s s
1510 Economics
1s11 Procurement
This project has received funding from
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— Ew @ 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

CNERGT

=R ENERGY MANAGEMENT

M1 Smart grid systems 3 3

Em2 Domotic systems 3 3

EMI |Buliding management systems -3 3

2o Geathermal energy z | 3 4 3 2 2 0
B Biomass z a 4 3 2 2 0
P gingass 2 a A 3 3 2 0
EP4 | District heating and coaling 2 32 b 2 z 2 o
s Heatpumps 2 2 2 0
<PE Solar power systems for 2 2 2 0
sl alectricity L = =

Salar thermal systems for
— conling generation 2 2 + ¥
Solar thermal systerns for
P

e domestic bot water and/or i 1 = e
EPS Mini wind power 3 a 2 0
EP10 Combined IHeatAnc Power 2_ l 1 0
== CHP)

ER CNERGT

ER2 Air tightness building &

Ea3 Micro climates 5 3 .

ER4 gnvelope systems 2 a 4

A Window and/or giazing

] systems 1 é

d‘m'

ER | ernucn

ERS Het watsr systems 2 3

e Hesting and conling emission 2 3

AIS{EI'"S

ERS Electric heating systems 2 3

ERS Artificial lighting systems 2 3 A

E810 Ventilation systems ¥ 3 4 3 i 2z

SUSTAINADLT

1S _INTEGRATED SUSTAINABLE INTEGRATED DESIGN

1S5 yAﬂzlnahl.? architectural 3 3 7 3 2 2

= design = = L. 3 2

156 integrated design 2 3 A Fi 3 3

157 |Sustainable building materials & E 4 S 3 El ]
i Sustainable installation 3 3 % n A 3 0
— materials - b — = i ke

158 |Envimnmental (indoor) quality 2 2 i 3 3 3

151 Communication 4 4 3 3 3 El 2
182 Information management 4 a 3 - E 2 Z
| e . ‘
154 Quality assurance 3 3 3 0
1510 Econormics 0 3 2 2
1511 Procurement 0 3 o
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[Technology Nr.

EM1

Smart grid systems

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 3 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 4 &
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.

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.

Construction

Commission smart grids to ensure operation as
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.

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 guarantee the designed performance during life cycle. Takes
action on abnormalities and adjust settings to ensure optimal operation.

[Technology Nr.

EM2

Domotic systems (homes)

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

Project phase
(if applicable)

Short description

Detailed description of competencies

for competence level(s)
2 [ 3 | &

General

Understand contribution of domotic systems to
energy performance

General knowledge on domotic systems, it's

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
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

Design

Engineer a domotic system in NZEB residential
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
and given by the designer.

given in the tender

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 fulflls 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 as
designed for in order to achieve the energy saving goals.

www.net-ubiep.eu - netubiep.project@net-ubiep.eu.it
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echnology Nr.
EM3 Building management systems BMS (utility buildings)
Project phase [short description Detailed description of competencies for competence level(s)
(if applicable)
Understand BMS systems in relation to eners
General s 8y General knowledge on the concept of building management systems and it's contribution to energy saving
performance
» - = - = - >
T — T —_— of ons that can be aut (heating, cooling, sun blinds, lighting, security etc). Is aware of the difference between
automatisation strategies for one room or the whole building.
5 Determine IAQ parameters to be controlled in BMS . - B
Preparation Knowledge of essential indoor environmental quality parameters and the impact of the BMS on it's performance
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 /
i use.
pracatici paiforiiia feasiility sty Can perform a feasibilty study based on technical aspects as wellas return of investment. BV systems are expensive and willpay 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 managment system in an interdisciplinary team
Design Describe functionality and automatisation strategy Describing the automatisation .s(ra(egvevs, what is (h.e dema.nded fu.nct!onalrty. T.he person wh.o deslg.ns the BMS r.nust get |r|pu.t from other design
partners what is needed. (heating/cooling: mechanical engineer. Lighting, security etc: electrical engineer. Sun blinds etc: architect).
Construction Speciy the BMS for contracting Specification of building management system for use in Make detailed the BMS stategies, including drawings, so the
contractor and supplier can programm the hardware / software.
Construction Assure quality of realised systems contract and auditing of during the realisation of the BMS system
Consiruction [Commission BMS system to ensure operation as 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
planned done under different conditions (e.g. day/night, residents are present / absent , winter /summer, etc)
Ihise Ensure optimal operation of the BMS during life cycle Can desng.n.a malnten»ance plan and instruct thg facility manager, to guarantee that the system achieves the energy saving goals. Takes action on
abnormalities and adjust settings to ensure optimal operation.

Project phase

Short descri iption

Detailed description of competencies for competence level(s)

LEl biz]
Uriderstandirsfibsnce of Heating and cooking Has. " now lgdge on the and speclf!cs of several types of !r\ganng and lcoolmg gene{allon systems. Is able to take
Genaral N part in discussions in the design team. |s aw are of the importance of the desicions made in the pre design phase for the total energy
genzration on energy performance pedfeinarcs;
po—— Understand specifics and basic parameters Has knowledge on specifics of hea.tlng and cooling generation types, and why or when to choose a specific type. E.q. energy
sources, energy balance [smart grids)
] ess systems related to buiding function and Is able ta s.elect heating apd cooling systems, spec:f:cal!y |r: |eI‘aua_n w‘ iththe bwld!ngs ‘amhut_ectural desugn and bmldu_ng function(s).
Przparation Is able ta discuss the relation between architect. and heating and cooling systemsina
architecture multidisciplinary team
- R o N N . ,
2pa Determine systems that it NZEB demands Can determine the system to (soil, gas, district etc) and that fit the NZEB
demands.
Perfe feasibility stud fi izl and technical
Frzparation ey aauaid slis bl Is able ta perform a feasibility study including financial and technical aspects and discuss the outcomes

aspects

Short description

Detailed description of competencies for competence level(s)

if spplicable)
Detailed engineering of the geothermal energy system. Can determine construction site boundaries e.q. needed space, area, depth.
Dasign Enginzer gzothermal energy systems Make detailed descriptions and drawings of the design.
Fo—— Specification of 2 geothermal energy system for Is able to select products that fit specifications and demands on given quality aspects. Is able to make financial calculations 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 Quality assurance of gzothermal ensrgy systems the designer and the tender di . Can auditon truction site, on critical points.
(RS O Enmmissioning o hermalenergy syshems Carv commission the geolhermfal energy installation on fui.ﬂcllor@hw in all seasons, under full and partial load. |s aw are of critical
o points and makes sure the designed energy perfomance is realised.
ks 1 afa maintance and operation plan Car! design a maintenance and a.:upe.ranon plan that guarantees trouble free performance, and instruct the facility manager on the
g designed performance and monitoring parameters
i Ensurs optimz| operstion of geothermal ensrgy Monitaring and contral of the system in order to guarantee the designed performance during life cycle. Takes action on anomalies

systems during ife cycle

and adjust system settings to ensure optimal operation.
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Project phase |Short description for competence level(s)
if 31 bl
Gesneral Understand biomass systemsin relstion to energy Has general k ledag: bi o 1, an holisti on contributi f biomass tot i Knows
performance he dif b vsmall products (cor d 1 and large custom made installations.
Fredesan Parform s fesiibiity study on flacge) Homasssystems Is able to perform 2 feasibiliy study en energy performance, including financial aspects and discuss the cutcomes for largs biemass
installations.
sen I S S Dela}led enginesring of the hnu_mass energy s?slem. Can determine construction boundaries e.q. needed space, weight. Make
o= detailed descriptions and drawings of the design
- g g Blokassinstalsong Detailgd engineering of the biomass energy ‘syslem. CjanA determine cor\slvucnon houlndanes e.g. needed space, weight. Calculate
s capacity, flow, temperatures etc. Make detailed descriptions and drawings of the design
Coaticton Specify & biomass ensrgy syst=m for contracting Is able to select products that fit specifications and demands on given quality aspects. |s able ta mak | caloul: related
purposs to contracting phase
i i ite duri i T install - —
G ieria, (Quality assurance ofiarge blomassinstallations Canmanage, instruct anc_ﬁ audit Sentactors on site durr n of largs . based onir givenin
tender contracts, the designer and supplier.
Construction Commission large biomass energy system Can commission the biomass energy installation on functionality in all seasons, u|_-|de1 full and partial load. Can determine if the
¥ system operates as planned and makes sure the caloulated energy saving is realised.
Design & maintanance and operation pian for large " ; " o oo " -
Inuss N " 4 pe! L = Design a maintenance and operations plan, critical parameters. Give instructions to user or facility manager.
biomassinstaliations
Inuse Ensurs optimal operation during ife cycle Monitor and contral the biomass installation on critical parameters, take action on anomalies and ensure optimal aperation.

Project phase Short description Detailed description of competencies for competence level(s)
3 bie}
Gerieral Understand biogas in reiztion to other forms of nzray| Has general knowledge on bingas energy production, which ial generate biogas in biogas installations,
T production 2nd contribution to 2nzrgy performznce. | knows the specifics that characterize biogas systems.
Can perfarm a feasibility study to determine the usefullness of generating biogas from waste materials (e.g. from own activities or form
Preparstion Perform 2 feasibiity study on use of biogas energy third parties). Is able to determine total cost of ownership. Can consider pros and cons of using biogas or other forms of heat { energy
generation.
Desi = : . < Can design and calculate installations for heating and potable hot water (PH) making use of biogas. The biogas is produced off-
L Integrete Hosxenereyinthe e EConosp: site (biogas production is not part of the NZEB project).
SRS REER Sty il e Hadles covitraci Can specificy a biogas energy system lt_:r contracting purpose. The realisation of the biopas plant is nat part of the project. |s able to
select components that are fit for use with biogas.
Construction Quaity sssurance of instalistions using biogas Canmanage, instruct and audit contractors on site during realisation of the installation for heating and PH' with use of biogas.
satricin Commissioning ofinstalations sing 5 Can commission installations for heating and PHi that use biogas on quality and functionality and make sure the foresesn
contribution to energy saving is realised.
Inuse Ensure optimal operation of biogas instalistions Manitor and conl'rol the installations iov.heanng fand PH that use biogas on critical parameters, in order tot guarantee the designed
performance during life cycle. Can design a maintanance plan.

for competence level(s)

Project phase Short description Detailed description of competencies

if spplical
Understand district heating/coolingin relstion to

N =/ 7 L Has general knowledge on district heating and cooling systems, knows the specifics that ok these systems. Unds d
Preparation other forms of energy production and contribution to PR - . b
the contribution to energy saving potential and the boundary conditions.

=nerev performanc

Preparstior Perform a feasibility study on use of district heating Caninvestigate the need for district heating and cooling, is aw are of consequences later on in the project. Can determine heating

- 2nd cooling. and cooling demand of the building and demand of potable water.
Design Engineer district heating 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.

Speciy district hesting and cooling systemsin tender P . . . . : i

Construction ol = . Can specify a district heating and cooling energy contracti including d \of hydraulic concept.
contra

CoRETUESDR Quafty assurznce of district heastinz 2nd coolinginsids | Can manage, instruct and audit contractors on site during realisation of the installation of district heating and cooling systems inside
the building the building and integration with the building installations.

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

P Ensurs optimal opsration of district heatingand Monitor and control the district heating and cooling installations inside the building on critical parameters, in order tot guarantee the

- cooiinginstaliations designed performance during life cycle. Can design a maintanance plan.
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for competence level(s)

Project phase |Short description ion of competencies
if 2§ ble]
Fo— Undsrstand heat pumpsin relation to ensrgy General knowledge of heat pumps, design and appli Is aware of ifi d for low energy source. Can take
- performance partin discussions in the design team.
Preparsiion Identfy 2nd select fitted heat source for use with hzat | Can determine available heatlenergy sources. |s aware of types of available heat sources for use with heat pumps, understands the
pumps influence of source temperature on energy efficiency.
Preparation Perform a fessibiity study on hest pump instalitions Can perform a feasibility study_on whél type of heat pump fits the demands, including financial aspects, weighting and balancing of
components that are needed in relation to energy saving.
N . : oulat lseetl i = 6¢ i
- Engineer standard hest pumpinstallstions Canengineer a [szandiavd] heat pump sys}em, including ns of he: . needed capacity, mono- or bivalent,
o energy balances (e.g. important when using geothermal energy), noise reduction.
Desizn Enginzer compisx and innovative hest pume Can engineer a comple: heat pump system, using innovative products, alternative heat . Can make detailed drawing:
instaliations and hydraulic determine it's functionality. Can describe the isation
Construction Specify heat pumpinstaliationsin tander contracts Can specify heat pump installations in tender de Can make detailed ds d drawings and select fitted products.
= Quaity f heat pump systems during Canmanage, instruct and audit contractors on site during realisation of a heat pump system, based on information given by the
Construction & -
reslisation designer and the tender documents.
S Commission a heat pumpinstallation Can commission a heat pump installation on functienality in all seasons, under full and partialload, seasonal performance. Can
determine if the installation operates as planned, makes sure the foreseen energy perfarmance is realised.
- e e Can design a maintenance plan and instruct the rager on monitorir to guarantee that the system achieves
Inuss ofheat pump 2 "
the designed energy saving goals

for competence level(s)

Project phase Short description Detailed description of competencies
[ 2ppiicable] .
- 3 . i ahl Lo o G
— Understand PV systamsin relation tot NZEB Understands the basic working and appllca.uon of PV systems, is plain and :'ake partin i Is familiar with different
types [e.g. panels, roofs). Understands the influence of external aspects e.g. orientation, shadowing on the performance.
Preparation Perform a fessibiity study on Photovoltsic systems Can perform a feasibility s!»udy including hnancla.l éspects, the use of batteries and discuss the outcomes. Has knowledge of different|
types of P\ systems, quality aspects, energy efficiency.
CETENgTEeT AT T T ETTETg Y I, WP, T IO TESC PO S TSI T T ST
: and calculation, e.g. orientation, Wp, Wpim2, power inverter. Knowledge and understanding of batteries to store power generated
Design Engineer 2 PV system 3 3 " : e 2
with PV cells. C e construction bo .g. needed space, weight. Engineering of the electrical components e.q.
Gonstruchion Specify a PV system in tender documents Is able to select products th.at fit sPecnhcanor_\s and demands on given quality aspects. Make detailed descriptions and drawings of
the design. Is able to make financial caloulations related to contracting phase
Conssriciion au assiirance on reslisation of PV syitame Canmanage, instruct and audit gontractors on site during reallsatlol:\.n’ aPV system, based on !niormatlt?n given by l?’{e deslsnev and|
the tender documents. Is able to instruct the contractor on the specifics of the system. Can audit the realisation on critical paints.
—— I Can commission a P\{' |ns!alllallon on functionality. Can determine if the installation operates as planned, makes sure the fareseen
s energy performance is realised.
Ensurs optimal operation of PV during ifz cycis Can give instructions to users (or to facility manager). Is able to set up a maintenance plan

; Project phase

spplicsbie]

Short description

Detailed description of competencies

Understand solar absorption cooling systems

Understands the basic working and application of an absorption cooling system. Knows how absorption coolingis regenerated by
heat from solar tube collectars. Can explain and discuss the application within the project team.

Perform 2 feasibility study on soler sbsorption cooing

Can perform a feasibility study on the application of solar cooling, can estimate the cooling demand of the building. Is aware of
financial aspects and life cycle analysis.

Enginz=r 2 solar absorption cooiing system

th ol Bub T

Can engineer an absorp! aoling ion tube Calculate accu ling
demand of the building in order to select the right capacity (k'w). Can make a detailed design of the installation, principle,

automatisation strategy, using available products and concepts, select fitted products.

] Specify a solar absorption cooling system in tender SPecify a s_olan cooling genelaltiog sys»lte‘r:v forusein cant:actir_\g._ Is able ta sele_ct products thél fit specifications a!'|d dernands on
Construction given quality aspects. Can and accurate 15 and drawings of the design. Is able to make financial
sonmacty calculations related to contracting phase
] T T ————— Car! manage, instruct and audit contractors on site during realisation of a solar cof:_ling system, based on info!mation g?uerf bythe
Construction designer and the tender documents. |s able to instruct the contractor on the specifics of the system. Can audit the realisation on
Sysems critical points.
o T - !s able xP commission the solar cooling system on functionality in all seasons, un.dev iu!l and partial load. Can determine if the
installation operates as planned, makes sure the foreseen energy performance is realized.
|piises Ensuire optimal opération of salar cooliigsystem Manitor and cor\lrel the 'solar cooling installation on critical parameters, in order tot guarantee the designed perfarmance during life
‘ cycle. Can design a maintanance plan.
‘ C the appropriats uss and
| Inuss ofthe solar cooiing system Caninstruct the facility manager on monitoring parameters, to guarantee that the system achieves the designed energy saving goals
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for competence level(s)

Project phase | Short description
/— T T aT—— Has general knowledge on solar thermal energy systems by heat tube collectors. Understands the basic working. is aw are of
boundary conditions. |s able to discuss within project team.
AT AT OO SO SO STy T O O TE DT g T T g T T
Preparation Perform a fessibiity study on solar heating systems Can determlne the demands of dc\:nestln hot water [iuerage peak demand). Can estlmale the needed storage volume and po: ble
types of storage tanks. Und: the interaction storage ! peak demand ! available solar energy ! external heating
Can engmeer a sulal thermal enevgy system. Caloulate accurate heating demand of the building, calculate accurate domestic hot
Desizn Engineer 2 solar heating systzm water demand in order to select the right capacity [k, litres). Can make a detailed design of the installation, principle, i 1
strategy, using available products and concepts. CAn determine and calculate external heating.
CoRstFiEREA Specify a solar heating systemin tender contr Can specify snler hea}lng |nstallenons intender dncumen:s, Can make detailed descriptions and drawings and select fitted products.
4 Is able to make financial calculations related to contracting phase
] Quaiity assurance of resisation of solar hesting Ear! manage, instruct and audit contractors onsite during realisation of a solar he_a_nng system, basedon mro_rmanon given bythe
Construction designer and the tender documents. Is able to instruct the contractor on the specifics of the system. Can audit the realisation on
EVStEm. critical points.
Eonstrietion Gommisson s solar Hestingsystan Can commission a solar‘healing installation on functionality in all seasons, under full and partial Iead, seasonal performance. Can
determine if the installation operates as planned, makes sure the foreseen energy performance is realised.
Inuse & e of solar h Monitor and contral the solar heating installation on critical parameters, in order tot guarantee the designed performance during life
mOH ok cycle. Can design amaintanance plan.
€ I ppropriate use and B " L " " .
Inuse N Caninstruct the facility manager on monitoring parameters, to guarantee that the system achieves the designed energy saving goals
ofthe solar hesting system

Short description Detailed description of competencies for competence level(s)
P Understand miniwind power related to nZEB Underst_ands the basic working epd applucauc_m of mini wind pouer.is. able to explain and discuss within the project team. Is aw are of
constraints and boundary conditions (regulations, construction, available energy sources)
|5 able to perform a feasibility study on mini wind power including financial aspects. Can estimate needed electrical power demand of
Preparation Perform = feasibility study on mini wind power the building, Can determine the part of mini wind power on total p supply. Und; wds basic principl dedin design and
calculation, e.g. orientation, wind, power inverter.
Hheen Engineer the miniwind power system Detailed engineering of the mini wind pawer system, |nc|ud|_ng ba_tt_enes_ and power inverters, in coherence with other power supply
sources.. Engineering of the construction strenght for placing mini turbine. Accurate calculation of the needed power (k')
Canspecify a mlm wind power system for use in comracnng Is able ta select products that fit specifications and demands on given
Construction Specify 2 mini wind power system in tender contracts. | quality aspects. Make d d and accurate d ions and drawings of the design. Is able to make financial calculations related
to contracting phase.
Canmanage, instruct and audit n site during f a mini wind power, based oninformation given by the
Construction Quaity assurance of mini wind power designer and the tender documents. Is able to instruct the contractor on the specifics of the system. Can audit the realisation on
oritical paints.
Eieriacion PP e rsystem Is able to commission the mini v.und tlfrblne on functionality. Can determine if the installation operates as planned, makes sure the
foreseen energy performance is realised.
e Ensurs cptima! operation of miniwind powsr during | Can give instructions to users (or to facility manager). Is able to set up a maintenance plan to ensure optimal operation of the mini
iife cycle wind power system.

Project phase | Short description for competence level(s)
if 34 bie}
General 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.
Preparstion Has knowledge on CHP in the project definition phase P;I:: Il;now ledge on CHP in the project definition phase, regarding regulations, technical 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 = feasibiity 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
andload 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.
Design Enginzer 2 CHP system hat w ater [average, peak demand). Can make a hydraulic scheme to fitin the CHP unit with a guaranteed return temperature and
acceptable onfoff switch numbers. Can make a description of the control strategy.
Specify a CHP-system for use in contracting. Is able to select products that fit specifications and demands on given quality aspects.
Construction Specify 3 CHP-system in tender documents Can make detailed and accurate descriptions and drawings of the design. Is able to make financial calculations related to
contracting phase
. . s i : . - .
Chtrieson Oyiality sssurance oFa CHP systein Canmanage, instruct and audit : on site durir e.DHF‘ system, based on |nfermatlon given bythe .d.eslgnev
and the tender documentts. s able to instruct the contractor on the specifics of the system. Can audit the realisation on critical points.
Construction Commizsion 2 CHP-zystem Is able ta commission the CPH system on functionality in all seasons, under full and partial load
Inuse Ensurs optimzl operation of 2 CHP system Monitar and contral the CHP installation on critical inorder tot the designed perfarmance during life cycle.
Design @ maintanancs and operation plan for CHP i : ki e £ @
Inuse 2 i pia Design a maintenance and op 1 plan, d critical Give instructions to user or Facility manager.
systems
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Project phase Short description s of for competence level(s)
if aj ble) 3
in relation to | H; Iknowled I Unds dsthe b ptof energ: i abl X d
Ganeral nZEB within 3 project. Is aware of d bound ditions (regul )
Preparation Determine the insulation concept within a nZEB 1 Unds tands the na f the th | bridge. Can di and, d ! ibl (! the
o2 et " problem. C. the elfest ot abpation of f h o 5
OB
Dasign Engineer theinsulation concept and thermal bridges | Detailed f insul: d sol for th | brid
) . Specifi £ build; I f Is bl | ducts that fi dd ds on giv
Construction Specify the insulation concept in tender documents quality aspects, Make detailed o d drawings of the ds
Canmanage, instruct and audit | Hask led; thodol
- .
- quality, e.g. thermography.
Construction Commission buildinginsulation Ki F d evalt he insulation of the building and its effect on building energy performance
Project phase Short description }D-ailod description of competencies for competence level(s)
f 3, e} 3
— Understand the importance of ai Has general und ding of the infly it tigh building gy perf Unds dsth f airleakage,
energy performance is able to take partin discussions within a project.
Can address the air tightness of the building as a part of ay pt. C: side the design on air thightness
Design Design an air thight building ds the desired level of air Has khoulad sials. techni dq YR i
thighiness.
) _ Specify air thigh for = abl I d ippliers thatfi i dd dsong
< Specty 2 tender quality aspects. Make detailed d ' ded. Is abl ke fi | oslowl. lated |
Fes instruct and audit | Has bosiledk hodol
& i b
(Quialiey = quality, e.g. blower door test.
PS c Ki P d evaluate the air thigh f the building and its eff buildi oy perf
Project phase |Short description ! i ion of for competence level(s)
f 3 ble} B
G I knowled irco clim d d Iaul Jimate. buildinas and their servi
General Understand micro climatesin nZEB projects Undk el e c " serioe
. ~ R— el D ——— the project Has knowledge of the
cli to reach nZEB - (Le. dagight, . L 1 e & | lar heating, etc.)
. . climate). C. a4 A, evakiaté and follow ok d ptimal energy perf C. bin |
Design Design of micro cimatesin nZEB et o i o g o . Can perform desianof 5

General

energy performance
Eavareoipt T e or 0 Ttheir i T, 3 TP T ——
principle
meanste reach nZEB ! y: . C iplain and add d f lope sy: C ph | ot istios of such
constructions and their limitations.
Design Design envelope systems C. form design of lop as apart of complete buildin
= o Has knowledge of perf " fth lope sy
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Short description Detailed description of competencies for competence level(s]
Understand function of hot water systems heating, cooling and potable hot water. ‘ ‘
wareT 453 T, =3 TToTwETeT I
. g i " < k : RR AR b desian. Unid ds it § I e kot
Preparation Investigate solutions for distribution of heating, 9y ab: hyckauddo desi l derstands th ) oss i u yhea
cooling, potable hot water. transfer, n for pump . Is able to
. it i calsna aabiat
Can engineer 2 hot water distrib fore.g. heating, potable hot water. Can perform the design of th di
Design Engineer hot water systems insulati d soluti 5 i ical (e.q. 1d: authority,
insulation thickness|
p
.g. A-label
Design Hydraukic balancing of hot water systems. pumps, balancing valves.
o, " P £, ok dr hudeauli A’ lity pects d val
= Specify tender ‘and monitoring devi &
[ instruct and audi li § distib s e i A sart
Co! Quality systems ﬂ‘ﬂ'ow t ¢ water setting of
bl the dsitrib f " I nder full and lload. Can de §
Construction Commission a hot water distribution system Is & X S A o \ 3 PR e
inuse E ! of hot watar Cand I dis W " hatth 4 he desigried energy o

Short description
L window /. in relation to
General | knowled: dow andlor glazing systems
nergy performance B
o ; dand address the h £ T c o) ¢ the alazi
Design Engineer window / glazing systems ek A bttt v p P Can
describe ziny i.e. g-value, u-value,
i Desizn energy efficient solutions for window / g220z | Can di d desig Jowlgl e | comfort and C 4 ithe effect of shading
Preparation o % fhes; Py H s i o |

. heati d in relation knowled heating and coolin i i e f 4 4 4. Und dia of
neral - < ng £
comfort and energy performance 1 h b d coolin: high andlow
Tra e o oy ez oft Toaoin 3 = v forrand
efficient € lect th di he h 4 cooli
Pre; n id e o
parano cooling emission Und ds th ifics of high ling and low heating. Is familiar with th fi and
lity of e.q. cli ilings, radiators, wall-heating, floor- induction ait units.
Can desi d eval hati different types of d di h fort and
Design Enginser heating and cocling emission systems occupation (Fanger model, PMV), ad: i d | Is able to desigr k the relation with
the heating and cooling generation system
Ay heati s i fiheatnalosol issi f c Lo detadled o 4 fihie d ded
Constriction Specify heating and cooling emission systemsin tender | Sp " o i * b ke i gs
contracts systems, in y can offer a system or p
. P Canmanage, instruct and audit ite d i f b foool based f jiven by th
Coastisn Quaity assurance of heating / cooling emission dax el e (i y the specifios of the sy . sishesdl A
Spams critical points.
o ) e ahle A e PR under full and lload. Can d
c C heating/ 5 systems b rustalat A R f lised.
- Ensure of heating/ Cansetup : i dai i " ay effici
systems.
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Electric heating systems

Blectric heating systems such as.
InfraRed and electric fioor/wall
heating can contribute toindoor
comfort and energy saving under the
right conditions (low frequency use,
or very high insulated buildings)

Project phase Short description Detailed description of competencies for competence level(s)
[ cable)
if apphicable! 2 3 4
Has general knowledg: lectiic h o ds the basic working and of electric heating systems, is able to take
Geners Understand contribution of glectrical heating to NZEB [partin discussions. Is aware of the polenuaI conmbunon to energy saving by local heating. Is aware of the interactions between
electric heating versus power supply capacity.
s abl Torme a feasibility study in order to determine wether apphication of electric F and ble und
Preparation Perform a feasibiity study on electric heating the given conditions (e.g. room occupation, temperature, comfort, available heatlenergy source, construction of wallsifloorstceiling).
Is familiar with different types of electric heating systems (Infra red, floor and wall heating foil or panels).
Detailed englneellng of elecmc heaung systems. Is able to calculate the needed capacity for space heating under given conditions.
Design Engineer an slectric heating system. Has dge of ing, ies ai ion (e.g. how to design for high spaces). Is able
to comply with available electrical power supply.
Construction Speciy slectric heating systems in tender documents | Is able to define and specify the electric heating system for use in contracting phase.
i i ite duri " f 3 el heati i
onstrcsion Gty assurance of actiic hasting Caninstiuct, manage and audt contractors on site duri g system, to ensure the designed eneray
saving goals are met.
Construction Commission glectric heating systems Ci ission lectric heating ] ionali gy effici andh f
. . , < - Lo N
i Ensure optimal opsration of slectric hesting systems Can de?lgn a mauntenanee plan and instruct the facility manager on monitoring to at achieves
the designed energy saving goals
Tech:
Artificial ighting systems have a high
power consumption. By using HF
fluorescent fighting, LED fightin|
ER9 Artificial lighting systems Reting. LED Rgriting,
natural daylight and programmed
control systems energy can be used
sfficiently
Project phase |Short description Detailed description of competencies for competence level(s)
(if apphicable) 2 = 4
o Understand artificial ighting systems in relation to Understands and can explain the basic design principles of artificial lighting . H: | knowledge on different types of
energy performancein NZEB lighting and contribution to energy efficiency.
Investigate energy efficient solutions for artificia . . " . T - "
Preparation & o Canir i it f g systems, taking ir unt h fort, energy effi mair costs.

ghting regarding human factors.

Design

Engineer an artificial ighting system

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

Construction

Specify articial ightingin tender documents.

pecify an artifici ing system for Choose products that fit specifications of lighting (lux, lumen) as well as
electric restrictions (pow er quality), taking into account sustainability of products.

I L R o .
Conitruétion Commission an artificial Kghting system ) t lighting systems on qt nd fu sure the foreseen contribution to energy savingis
realised.
Technology Nr. ===
Vs tion system to guarantse good
indoor air quality. The energy use of
this system is very much dependent
ER10 Ventilation systems \ e
quaiity of engineeringand
construction
Project phase Short description Detailed description of competencies for competence level(s)
{f applicable) 2 = 4
Saneca Understand ventiation systemsin relation toenergy | Has general knowledg ilati d ds basic iples, is aware of the importance of 140 on human
i performance performance and well being. Is familiar with concepts of oxygen, exhaust of carbon dioxide, pollution, allergens.
G Understand basic design principles of ventiztion 2nd | Understands the basic design principles of ventil such I | and mechanical systems, central or

1AQ systems.

decentral (fagade) systems.

Preparation

Advise on required 1AQ

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

Preparation

Investigate and select fitted ventiation systems

Cani nd adui: that fits the gy demands but also guarantees good indoor air quality
according the minimum IAQ levels. |s open to alternative ways of ventilation (e.g. stack ventilation, use of chimney effect). Also
advises on need or use of opening windows.

Preparation

Perform energy calculation of ventilation systems

o ding electrical

consumption, heat loss of the

Can caloulate and evaluate the total energy use of th
system and the building, on a yearly base in order to select a fitted concept.

Preparation

Advise on natural ventiation for [summer] night

cooling

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

Design

Engineer 2 ventiztion system

Can engineer a ventilation system, regarding future aspects of mamxenance Knows xhe xmerplay between an nZEB building, it’s use
(occupation) and the right ventilation strategy. Can design a ds of the building and i . Engineer
the air ducts, inlets, outlets, fans, filers ete.

Construction

Specify a ventilation system in tender contracts

Can specifythe design, describ  specifications, make drawing

performance on energy and IA0 [nndoov air quality).

f the ventilation system, in a way that ensures optimal

Coristructisn Quality assurance of a ventilation system according Canmanage, instruct and audit contractors on site durir i f th based oninfe ion given by th
N tender contract designer and the tender contracts.
Commission a ventilation system in relation toenergy |C. ission a ventilation funtionality, quality and realised gy perf wce. Can d wether the system

Construction

performanceand 1AQ

operates as planned and the designed energy performance is realised.

Inuse

Ensure optimal operation of ventiation systems on
energy performance and 1AQ

Can monitor and control the ventilation system on critical performance inorderto g
This includes monitoring of settings, design of a maintainance plan for cleaning of air ducts, filters etc.

as designed.

Inuse

Communicate with customers on appropriate use of
ventilation

Caninstruct building users in order to make sure the system is used as designed for in relation to energy performance and IAQ.
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Technology Nr.

applicable]

Short descr

Communication

Effective communication within NZEB

Understand the customer needs, and the opinions of actors involved in the project planning and implementation. Explain own

Being able to listen and
summarize conversations (in
common language); Realizing
common understanding and
involving other people in the
project obj

for competence level(s)

1. : ¢
General projects ideas, plans and requirements to customers, and partners from other sectors.
Conoept design Present the design and reach consensus on | Present the design concept to customers, project developers and decision makers. reach
P! decisions. about the final design.
Communicate in contracting phase, R 5 3 < %
" Meg with ! { project per ! decision maker. L and apply the of the
Construction .undlerst_'and andrespect the role of all actors | gicerent actors in the contract,
Construction | Co0tdinate oonrackors and suppliers by Coordinate contractors and suppliers.
effective communication
Communicate with customers on z
Follow-up and report back to about the impls and phase. Unds d the users exp

Construction

construction progress and experience of
bl i1

regarding building performance

Communicatie with suppliers and facility

Inuse % Ci i and ge with the logy suppliers, personal. Ask the right questions.
on energy ce
Inuse Instruct users and facility managers on Explain f 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 To 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 EIM tools to employees.
General External context for BIM, global, r\Iallonal, 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
General The Va.lue, be,”e’"s andinvestment Able to see and communicate the value, benefits and investment associated with BIM
associated with BIM
General F‘acllltale 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 organization/project BIM goals
Establish organizationfproject budgets,
General planning and costs for BIM implementation Able to establish organizationfproject budgets and costs for BIM implementation and maintenance.
nd maintenance
General Testnew staff in BIM knowledge and skills Able to test new staff in BIM knowledge and skills
General Modeling 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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Technology Nr.

Information management

compiete NZEB buiding proc:

Short description Detailed description of competencies

Preparation Select 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 modelingin design

Design Is able to analyse and interpret data from modelling tools, has experience to guide th
teams
Design Use and management of information models within - Can use design and BIM softw are to prep. hnical drawings. Can define d criteria, manage and analyse data, calculate
- the NZEB design (nZEB) energy performance.
Manage data, keep records of implementation, _— " . — . -
Construction E = e C; data within the inf del, k d; monitor

monitor outcome.

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

Construction Manage data, continouosly monitor the building (NZEB) energy and IEQ performance.

permanent and temporary faciit Able to graphically represent utilization planning during construction

multiols phas

f1ns constry

Perform 4D v

Able to perform 40 visualization of hedul

Able tolayout Facilit blies! control of the ! s

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

Able to build maintenance schedulings

Able to build analysis systems

Inuse

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

grammetry to model, compare and evaluate

5 i Able to photogrammetry to model, compare and evaluate facility and related systems.
aciity an:

Tobe able to set up BIMworkflows and processes

Tobe 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 organizationslprojects.

Able to manage BIM roles and ibilities in organi

Able to manage organization and project BIM risks

Able to monitor, report and control BIM impls tation in

Stay uptodate

BIMtrends, current de g g "
Able to incorpate information about BIM

and newd

General Study and evalua w BIM or related

Able to evaluate new BIM related technologies

BIM

Able to evaluate , routines and workfl

Able to develop and implement in organizationsiprojects

Able to apply BIM standards
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Project phase

f applicable]

Short description

Collaboration

Detailed description of competencies

vetence level(s)

Preparation

Design

Construction

Construction

Construction

Inuse

goals

Work together in cross-trade teams towards common

Contribute to the work in cross-trade teams applying, adapting own method: dk ledge fi

its own discipline. Follow a

cross-disciplinary approach, able to define and work tow ards common goals.

Technology Nr.

Project phase

Short description

Quality assurance

Detailed description of competencies

for competence level(s)
f3pobcabie) 28| 3 |
Preparation Define QA crteria to ensure energy 2nd IEQ Define ble QA criteria with iate datainput, ding to customer needs to ensure nZEB energy and [EQ
) performance performance.
he defined QA criteria in the design ph i ;
Design Apply QA criteriain design phase Apply A Integrate the means of QA measurement and monitoring in the design, using BIM
and BAC where applicable.

Construction Define QA monitoring methodology Define the QA monitoring methodology with ble QA criteria as part of the contract
Construction Manage QA during reafisation Apply quality di he agreed DA methodology th " ) B B
Construction Monitor QA data and manage performance gaps Measure and analyse the defined QA input data, define and manage performance gaps

ntin

rance, contral3nd Able to establish quality management

Being able to design [with all project

architectural design

partnersinvolved) a nZEB buiding
with comfort and sustasinabiity asan
3im; Having a good understandingon
the energetic consequences of every
decision made during the design

Project phase

f applicable}

Short description

Detailed description of competencies

for competence level(s)
2 [ 3 o mem

General

Understand theimpact of architectural design on
sustainabity and energy performance

Has knowledge on a holistic and i
rolesinth inabk

sustainable | design approach, understands the various panti
" i

Is familiar with means for energy red

Preparation

Select sustainable constructions and materials

. Is able to desorib

Has knowledge on various construction materials and technologies, their

project ds d: di within project team how to achieve
Ds Knowledge onhow far the performance can be achieved usi i less prone to failures and without maintenance
reparat 518N o gy measures e 4 3 %
costs ar s, C Wt passive with asfew as active
Has an holistic view inable archi I3 Can produce an holistic design, which inchides passive
Design Design of an architectural sustainable building that db, it hnologies 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.
an design location of technologies i access for mai location and to notinfere with the tand her
b s Brok book. i i dh Surabl inabl % i
e Gitgmcba susiaible snd Bl fooni comfort. Can design, o the proj in aflesible ay: the floorplan can be easily
adapted over the years to various ocoupants and their needs in order to extent the life expectancy of whole building. How to translate|
i i s ints k used for inable design
Define the buildings’ ener rformancein tender
Construction EESESErEs Define building perf as part of th . Select jes with andaining of the selected technologies
documents
Coordinate the project team to ensure buildin . o . " _—
Construction iy S - Apply qual throughout the hase. Coordinate b members of different diciplines
qual
Construction Quality performance control on ste Measure and analyse the realised define and aap:
inuse Instruct the faciity manager on running and Ensuring the building manager has all the knowledge helshe needs to run the buildingin y th gy perf is achieved.

maintaining the buildings energy performance

Hand over and train building manager in running and maintaining the building.
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Tech Nr.

Integrated design

Baing able to design integrally with
the otherinvolved NZEB building

discipiines

Project phase

Short description

vetence level(s)

Detailed description of competencies for com;
2 3
1

[ appicabie) 3
| knowled: i 4 desi y i 8
Genera Understand integrated design processes and concepts I ; dler ige of and concepts. Has theoretical understanding of design process and how
—— > po— e ———

Understand theinterpiay of buidinglocation, design, Knowledge oninterplay between all aspects of bunldn:\g)desugn)bwldnng use an chr.natle; Able the pl
Geners between microclimate, buildings and their services, L the interpl \ gy system, building energy

ise and ouitcloc chmate demand and renew able energy production
Garara 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

technologies

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

Canuse goals and targets as means of measuring success of design proposals. Able to apply, combine and evaluate advanced

Desgn Evaluste theintegrated design methods for analysis of the interplay between energy systems, architectural concepts, building design, building use, outdoor climate
and HVAC systems.
Tech Nr.
Being able to asses buiiding materials
- U = regarding their sustainabiity and
1s7 Sust g materials o

make the right selections during the

design phase

Project phase

Short description

Detailed description of competencies

for com
2 3

vetence level(s)

[f applicable) L3
1k led, sustainabil I
Genera Understand sustainability of materials F 1800 o vability of building _ma(enals -niluence of materials on the global environment during its whole
lifecycle. C. Pl P wce of using
C. iplain thy ity of use of bl . Is aware of the f wrong appli 1 of materials on their
Understand theimportance of correct apphication of
Geners - % and lhe buiding's sustainabilty. Knowledge on ho farthe performance can be achieved using passive measures such as
e ials, less prone to failures and with intenance costs and requi
Pre-design Knowledge on various instaliation materials, their Is able to describe demands on sustainability of materials within the project and discuss within project team. E.g. life expectancy,
i performance, benefits versus costs recycling. Follows developments and innovations.
Is able to select materials that fulfill the specified demands on sustainability, taking into account national regulations and certification
Desgn Select sustainable materialsin design structure of materials. Has general knowledge on applicable regulations. Holistic design with chosen materials appliedin correct
manner and composition with each other and other materials.
o A el in 4 I . O
Tender Define performance of materiaisin tender documents | O3 define verides Cansalenysonpaniesiih
technologies
Realisation Quality assurance of sustainable materials Can apply quality management throughout the realisation phase on sustainability of materials.
o nz Quaity ool Measure and analyse the defined performance, define and manage performance gaps. Measure indoor air quality! pollution of used
SRS - - materials (VOC source)
Has knowled G P . " . g : . :
Use & Maintain T TnT———— — ; r n materials (maintainance, cleaning). Train building manager in any requirements regarding the
materials
[Technology Nr.
Being able to asses materials on
IS8 Sustainable installation materials sustainabiity and make the right

ssisctionsin the design

Project phase

Short description

Detailed description of competencies

for competence level(s)

{# apphicable) 2 5 4
S Understand sustainabiiity of technologies and H: Ik ledge on inability of technologies, influence of them on the global environment during its whole lifecycle. Is
T appropriate appiication aware of th f wrong appli 1 of technologies on their and the building’s sustainability.
e Understand performance, benefits and costs of Has knowled, i hnologi lhen performance, benefit ts. Is able to describe project demands dir
il various technologies ustainabili fi and di hin project team how to achieve.
nderstand appication of p: /e Or active 1 " N M o o
Pre-design Hindasstaind sppication of plssie G H: led how far th fi b ¥ d g passive ,less pr Failt and without
h technologes maintenance costs and i ts. Compls passit ith as few asr y technologi
|Produce a holistic design, which includ i that | ted by acti hnologies in a sensible way. s able
Design Select sustainable technologies in nZEB design to select materials and products that fulfill the specified demands on sustainability, taking into account national regulations and
certification structure of materials.
Tender Dsfine performance of materials in tender documents [Choose companies with experience and training of the selected technologies
Can apply quality management throughout the realisation phase on sustainability of materials. Coordinate the project team to ensure
Realisation Quality assurance of sustainable materials PEY IR 9 9 P g Proy

designintent is builtin correctly

Commissioning

Quaiity performance control

M he realiied saf

and analyse
maintaining technologies

\ce, define and manage performance gaps . Train building manager in running and

Use & Maintain

Ensure optimal maintenance and operation

Has knowledge on any requirements of materials and technologies (operate, mair leaning). Train building manager in any
requirements regarding the materials

Technology Nr.

1S9

Environmental (indoor) quality

Project phase
(if appiicabie}

Short description

Detailed description of competencies

Genera

Understand the interplay between energy
performance and IEQ

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

Project phase
if appiicable)

Short description

Economics

Detailed description of competencies

Financial planning

Define the financial boundary condition, prepare 3

Prepare a financial plan with cost-benefit anaysls, and LCC scenarios about the nZEB Collect inf

for competence level(s)

financial plan market prices. ldentify available public and pi ding.
Comply with th financial boundary conditions of the | Apply cost optimal calculation for the n2EB i ject. Design bankable projects. Apply LCC analysis. Define the financial
Design / tendering H T Z : 7
decision maker. gy p g offer the call for tender.
Negotiate the fi ial plan of thy with bl with private and public funding. N better prices
Contracting Negotiate the financial plan of the contract with suppliers. Evaluate the financial feasibility of the oliers, select the best value for money offer. Agree and integrate a financial
plan with appropriate fiancial guarantees in the contract.
i i loan ith fi ial institutionstfundin
o R, :‘deil: Siov private and public funding, present bankable the unding
. Monitor and spendings ith the fi ial plan and bound. i Monitor tk di d th
Reatisation Ensure compliance of spendin,
= P pancings financing of the investment. ldentify and handle deviations from th financial plan, apply financial guarantees of the contract.
Reafisation Financial management Financial tof the involving public funding and the energy
Commissioning and % " N
s Identify and solve problemsin financing Identify and handle d i he financial plan, apply financial guarantees of the contract

use

Technology Nr.

Project phase

Short description

Procurement

Detailed description of competencies

Being able to facilitate the process
of nZEB tend
Being able to

ind (subjcontracts;
proper ten
specifications to meet nZEB
requirements; Being familiar with
green procurement, energy
performance conracting, national
for competence level(s)

(f appiicabie)
Generl Understand tender snd contracting phase Has knowledge on the criteria for a succesfulltender and contr: Is aware of compli ithlegal andtechnical aspects and
green procuremenl Is able to define i d if within the own field of expertise
3 P P pzo level Und: i 8
Tender specification | Specy tender to schieve nZEB performance Prapare fats tancies Topton EAZED) and the technical needs, define the
i te techni including energy and IEQ performance criteria.

render specifcation | DENS UnSerstand and comoly with the egs) Has knowledge of the legislati hnical aspects, andi | acod i and energy performance

- - financial and project management related criteria. contracting. Knowledge of national and it ional publi legislation, state aid rules and thy f public funding.
Tender specification Define pply if the technical ! perf isnot met. Integrate appropriate guaranteesin the

Define guarantees to nZEB performance

contract that apply if the technical fpeliotmance criteria is not met.

Tenderingand
contracting

Negotiate and achieve contracts enabling nZEB.

T 0 o

Prepare offers that meet the tender specification to reach nZEB performance. process,
| .

'd select the offer. Handle legalissues, manage contract plepavaxlon Negollalewllh

Reaksation

Monitor project realisation and handle deviations

lizati di Jhandle devistionslbreack

Monitor
eventual changes.

the TS and th

. Identify f the contract, negoti

Commissoning

Monitor buiding 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 problems in buiding performance

Identify and handle deviationsibreach of th , apply guarar during th ional phase. Nege

necessary legal steps if the contractual requirements were not met.

andtake the
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