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Referencia del documento D10-D2.3/D2.4

#:

Titulo: Tareas de aclaracién D2.3y D2.4

Numero de version: 1

Fecha de preparacion: 28 de mayo de 2019

Fecha de entrega: 28 de mayo de 2019

Autor(es): ISSO - INSTITUTO DE INVESTIGACION PARA LA ESTIMULACION
DE ESTUDIOS DE LA CIENCIA EN LAS INSTALACIONES DE LA
INDUSTRIA DE LA MADERA

Contribuyentes: Todos los socios

Paquete de trabajo 2 - IDENTIFICACION DE LOS REQUISITOS

Tipo de entrega Documento/Informe

Formato Impreso y electrénico

Nivel de difusion: PU - Publico

Breve descripcion

Las tareas 2.3 y 2.4 son parte del paquete de trabajo 2. Para entender estos pasos y sus
interconexiones, se ofrece a continuacién una breve descripcién de las tareas 2.1 a 2.4.

El propdsito de este paquete de trabajo 2 es encontrar una identificacién de los requisitos
necesarios de BIM y de eficiencia energética para:

a. Los grupos objetivo:
i. administracion publica,
ii. profesionales,
iii. técnicosy
iv. propietarios.

b. Los diferentes perfiles de BIM:
i. Gerente de BIM,
ii. Coordinator de BIM,
iii. Expertoen BIM,
iv. Usuario experto de BIM,
v. Evaluadorde BIMy
vi. Gerente de la instalacién BIM .

Estos requisitos identificados son necesarios para desarrollar un modelo de calificacion BIM en
el paquete de trabajo 3.
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Para lograrlo se siguen los pasos de la figura 1:

Workpackage 3
Developrme nt of BIM
Qualification models

Requirements

from the Target gzroups Identified
rmark et requirements E— requireme nts “—
Task 2.1 Task 2.2 Task 2.3 TranslatiL:s};fzt.:e energy
Harmonization _ Identification of = Definition of the N
Of existing BIM 7 the target groups "| requirementsforenerzy d .performe.mce .
profiles and their role in BIk > performance building requirements in specific
BIM competences

PROF/TRAC
results

Figura 1: Paquete de trabajo de proceso general 2.

El proceso de cada tarea se describe en las secciones siguientes.
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Tarea 2.1 Armonizacion de los perfiles BIM existentes de

conformidad con la metodologia del MEC

El propdsito del paquete de trabajo 2.1 se describe como: "Armonizacion de los perfiles BIM
existentes de conformidad con la metodologia del MEC".

Se han tomado las siguientes medidas para obtener esta armonizacion:
1. 1. Inventario (a nivel nacional)
e Investigacion y armonizacion a nivel nacional

Cada pais identifica y armoniza sus propios perfiles BIM. Cada pais retne informacion sobre el
nivel del MEC, los campos de trabajo, las tareas y las competencias necesarias para los perfiles
de Gerente de BIM, Coordinador de BIM, Experto de BIM, Usuario de BIM, Evaluador de BIM y
Gerente de Instalaciones de BIM.

e A nivel nacional se discuten los resultados armonizados de los socios. Los resultados
de este debate se integran en la armonizacién.

Tras estos pasos quedan aclarados los requisitos de mercado relacionados con los diferentes
perfiles BIM. Estos requisitos son datos de entrada para la tarea 2.2.

2. Comparacién (entre paises)
Para cada perfil de BIM (Gerente de BIM, Coordinador de BIM, Experto de BIM,
Usuario de BIM, Evaluador de BIM y Gerente de Instalaciones de BIM) los resultados
armonizados de cada pais se comparan e integran en una hoja. Los resultados
integrados se comparten entre los paises participantes.

e A nivel europeo los resultados armonizados se discuten en una reunién en la web. Los
resultados del debate se integran en el informe T2.1.
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Tarea 2.2 Identificacion de los grupos objetivo y su papel en el
BIM

En la tarea 2.2 se describe la identificacion de los grupos objetivo y su papel en el BIM. El papel
de cada actor se identifica en el flujo de trabajo de la construccién.

Se considera que en esta tarea hay cuatro tipos de agentes que desempenan un papel
relevante en el sector de la construccion: Administraciones publicas, profesionales
(arquitectos-ingenieros), técnicos (instaladores-mantenedores),
inquilinos/propietarios/administradores de edificios.

Al igual que en la tarea 2.1, se han tomado las siguientes medidas:
1. Inventario (a nivel nacional)
Para comprender el papel de cada actor en las diferentes fases del ciclo de vida del

edificio, se pide a cada socio que haga un inventario del papel, las tareas y las
competencias de cada actor.

2. Comparacién entre paises

Después de la invencion, los resultados fueron discutidos entre los socios en las
reuniones web.

Después de la comparacion, los resultados se integraron en el informe de la tarea 2.2.
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Tarea 2.3 Definicidn de los requisitos para el disefioy la

construccion de edificios de alto rendimiento energético
En la tarea 2.3 se asignan las competencias sobre el rendimiento energético a los grupos
objetivo definidos:
i La administracion publica,
ii. Profesionales,
iii. Los técnicos y
iv. Propietarios.

Los pasos seguidos para la tarea 2.3 y 2.4 se visualizan en la figura 2.

workpackage 3
Development of BIk
Qualification models

Feadbad: partners
Identified
—® requirerments
T t
arg? ErouRs Task 2.4
requirem ents Task 2.3 )
e Translation of the energy
| v Cefinition of the
o perfarmance

re guiremm e nts for e nergy
perfarmance building

requirerne nts in specific
BIM competences

h

|
PROF TRAC
results

Figura 2: Proceso 2.3y 2.4

Metodologia de investigacidn para la tarea 2.3

Ademds de los requisitos de mercado encontrados en la tarea 2.1y los requisitos del grupo
objetivo en la tarea 2.2, la tarea 2.3 de NET-UBIEP utiliza el trabajo anterior del proyecto
PROF/TRAC. El proyecto europeo PROF/TRAC es una plataforma de formacién abierta para los
profesionales de las NZEB. En el proyecto PROF/TRAC se construye un esquema de
competencias y cualificaciones de las NZEB. Los socios del proyecto NET-UBIEP tienen permiso
para utilizar los resultados del PROF/TRAC. Para aclarar la distincidn entre los dos proyectos,
los textos modificados de NET-UBIEP se muestran en rojo en la tabla de Excel 'NET-UBIEP 2.3y
2.4 v18042018.xIsx'.
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PROF 7 TRAC

Back to "EU minimum competence levels"

Communication

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

(if applicable)

Understand the customer needs, and the opinions of
requirements to customers, and partners fro

e i involved in the project pianning and implementation. Expiain own ideas, plans and
General Effective communication within NZEB projects Projectpinoning o o

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

Construction Communicate In contracting phase, understand and [ Negotiate with contractor / customer / project developer / decision maker. Understand and apply the requirements of the different actors in the
Constru 5 leg:
respect the role of all actors involved contract.

Coordinate contractors and suppliers by effective P
Construction Coorginate contractors and suppliers.
communication

Communicate with CUstomers o7 CORSITUCHON | Fallou-4p 203 (2507 B36k T2 CUSTBMErS 309GE T Mplementatan a0 Consiructian s UnGerstandthe uses experence regaraing bulaing .

Construction = A
o progress and experience of bullding performance performance

Communicatie with suppliers and facility employers on .
nuse Communicate and exchange with the technoiogy suppliers, maintenance parsonal. Ask the right questicas
energy performance

L Instruct users and facility managers on energy Expiain / understand the maintenance pian to maintain energy performance and proper IEQ in the building. Train and instruct facility managers
performance of the building and bullging users.

Genera! BIM project management To be ble to perform BIM project management

General BIM coordination process To be asie to perform BIM coordination

Figura 3: De la tabla de Excel 'NET-UBIEP 2.3 y 2.4 _v18042018.xIsx', los textos PROF/TRAC
estdn en negro, las adiciones/modificaciones de NET-UBIEP estdn en rojo.

En el PROF/TRAC se desarrolla un esquema de calificacién para cada tecnologia de las NZEB
gue describe las competencias necesarias en los proyectos de las NZEB. Las tecnologias y las
competencias interdisciplinarias se basan en los resultados del mapeo de competencias,
realizado en el paquete de trabajo 2 del proyecto PROF/TRAC. También los niveles de
competencias necesarias para cada campo de trabajo se basan en los resultados de los mapeos
de competencias realizados por los expertos.

Las competencias correspondientes pueden encontrarse en el cuadro de cada
tecnologia/tema (Figura 4) en base al nivel minimo de competencia requerido para un campo
de trabajo. En este cuadro se integran los resultados de las tareas 2.1y 2.2.
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Back to "EU minimum

PROF » TRAC

levels"

2

Asunto

Technalogy Nr.

|56(

Pestafa en la
tabla

Integrated design

Nivel de competencia

Being able § design integrally with
the other inllved NZEB building
disciplines

Project phase

Short description

Detailed description of competencies

for competence level(s)

(if apglicakle) 2 3 | &
General Understand integrated design processes and concepts |Theoretical knowledge of intagrated design processes and concepts. Has theoretical understanding of design process and how designers think
X Interplay betwesn all sspects of bullding ssign, bull 5 taoor climate. Able to understand the interplay betweer
Underszand the interplay of building location, design, |\"OWIe3ge on Interplay between all aspects of bullding design, bullding use and cutdoor climste. Able to understand the interplay between
General croclimate, buildings and their services. Understand the interpiay between sustainable energy system, building energy demand and renewable
Luse and outdoor climate i
production
Genesal Understand design methods for passive energy Able to understand basic design methods for passive energy technologies. Able to apply and combine design methods for passive energy
technologies technologies
Genersl Project life cycle concept Able to integrate life cycle concepts in aifferent project phases.
Preparstion Define and communicatie integrated design goals Can define and communicate design goals

Preparation

Site analysis with BIM/GIS tools to evaluate properties

n a given area

iew, navigate and extract information to evaluate properties in a given area

Design

Can use goals and targets as means of measuring success of design proposals. Able to apply, combine and evaluate advanced methods for analysis|
of the Interplay between energy systems, architectural concepts, oullding design, bulding use, outdoer dlimate and HVAC systems

Evaluate the integrated design ‘

Competencia

Figura 4: Ejemplo de una ficha con las competencias, la tecnologia/temdtica y los niveles de
competencia.

En NET-UBIEP el nivel minimo de competencias aconsejado para cada grupo objetivo se indica
en la pestafia "Niveles minimos de competencia de la UE para TG" (figura 5).

YT @y

PROF » TRAC

D2.3

TARGET GROUP | Public

TECHNOLOGY AND INTERDISCIPLINARY COMPETENCIES PER TARGET GROUP

Technicians Technicians

Technicians

Electrical Engineer

Engineer [instalier) Installers (field)

f:llanwﬁx

3R

R
SRR

NP AR T T
(AR PR PR TR

e P EI e

R R R TR

Asunto

™
-
™
4

Nivel
Minimo de
competencia

Figura 5: Pestafia "Niveles minimos de competencia aconsejados por la UE para cada grupo
objetivo".
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Sobre la base del nivel minimo de competencia requerido para una materia, las competencias
correspondientes pueden encontrarse en el cuadro de cada tecnologia (como en la figura 4).

Ejemplo:
Se requiere que los arquitectos tengan un nivel minimo de competencia 3 en la mini energia
eolica EP9 (figura 6). En la tabla de Excel 'NET-UBIEP 2.3y 2.4 v18042018.xIsx' de la pestafia

EP9 se pueden encontrar las competencias correspondientes. En consecuencia, se puede
determinar la necesidad de formacién adicional.

Grupo objetivo
N Ey @ /

PROF » TRAC

ECHNOLOGY AND It
TARGET GROUP Publi i i i

— R Civil Engineering
. Architects (consultancy)

Asunto

Figura 6: Ejemplo Arquitectos/EP9 Mini energia edlica

El cuadro resultante se envid a todos los asociados y se debatié en dos reuniones en la web
diferentes. La tabla de Excel 'NET-UBIEP 2.3y 2.4 _v18042018.xlsx' fue finalizada con los
comentarios de los socios.
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Tarea 2.4 Traducir los requisitos de rendimiento energético en
competencias BIM especificas para cada uno de los diferentes

grupos objetivo
En la tarea 2.4 BIM se recogen las competencias relacionadas con el rendimiento energético.

Se necesitaba una traduccién de los diferentes grupos objetivo a los diferentes perfiles BIM. El
Acuerdo de Subvencion 754016 Net-UBIEP describe esta relacion como se indica en la tabla 1.

Tabla 1: Relacidn de los grupos destinatarios con los perfiles de la BIM (Acuerdo de subvencion
754016 Net-UBIEP)

Grupo objetivo Administraciones Profesionales Técnicos (instaladores y | Inquilinos, propietarios y
publicas (ingenieros y mantenedores) administradores de
arquitectos) edificios
Papel Necesitan preparar Necesitan trabajar en un | Necesitan saber cémo Necesitan saber cémo
correctamente las reglas ambiente de leer un modelo BIM, definir los requisitos para
y definir adecuadamente colaboracién utilizando interpretar el correcto
los requisitos para la el mismo modelo basico | correctamente los datos | mantenimiento de un
licitacion publica BIM implementado con y asegurar al edificio y como manejar
utilizando BIM para el los requisitos de propietario que toda la el modelo BIM para la
rendimiento energético rendimiento energético informacion para el vida util del edificio
através de mantenimiento esta
herramientas de analisis | disponible en el
de ingenieria formato correcto
Perfiles BIM Evaluador BIM Gerente de BIM Usuario experto del Evaluador BIM
Gerente de la instalacion Coordinador del BIM BIM Gerente de la instalacion
BIM Experto en BIM BIM

Con esta relacién los resultados de la tarea 2.3 pueden transformarse en la tarea 2.4 como se
indica en la figura 7.

0y

. ElTﬁ D2.4 Perfiles del
PROF # TRAC BIM
|
1
TARGET GROUP BIM Manager BIM Cobrdinator BIM Expert BIM Expert user BIM Evaluator BIM Facility manager BIM user (unaware)
Asunto
8IM modeer buldiing
\ Reference professions
Y ENERGY MANAGEMENT
™ Semart gid systems 2 2 2 : 2
M2 Domotic systems 3 4 2 3 1
EM3 | Buiding management systems 2 2 4 2 3 3
) ENERGY J
1 Geothermal energy 2 3 4 2 2 2
13 Siom 2 3 4 E) 2 2
€3 Siops 2 3 4 3 2 2
P4 | Dstrict heating and cooling 2 3 4 2 2 2 .
£85 Hestpumps 2 4 2 2 2
3 2 4 2 2 2
124 2 B 3 2 F 0
Solar thermal systems for =
P8 | gomesic hot water andjor : 4 2 2 2 .
£p9 Mini wind power 2 3 3 2 2
g | R o 3 | 2 7 2 3 3

Figura 7: Perfiles BIM relacionados con los niveles de competencia aconsejados (Tab "Niveles
minimos de comp. de la UE para BP" en "NET-UBIEP 2.3 y 2.4 v18042018.xIsx")

También esta tabla resultante se envid a todos los socios y
se discutid. La tabla de Excel 'NET-UBIEP 2.3y
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2.4 v18042018.xlsx' fue finalizada con los comentarios de los socios.

El cuadro final vincula los grupos destinatarios, los perfiles BIM, las competencias, los niveles
de competencia, las fases del proyecto y el tema de la tecnologia/gestion de manera muy
detallada. Por lo tanto, las tablas resultantes de la tarea 2.3 y 2.4 son una aportacién necesaria
gue se utilizara en el paquete de trabajo 3 "Desarrollo de modelos de cualificacién BIM".
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Apéndice
En este apéndice encontrara los resultados de la entrega en Excel de NET-UBIEP 2.3

y 2.4_v18042018.xIsx. Los resultados presentados son el esfuerzo combinado de
NetUBIEP y Prof/Trac.

0 Notapphcatie/ e bnowledge e competenses sered

OVERVIEW OF TECHNOLOGIES AND INTERDISCIPLINARY COMPETENCIES
EM  ENERGY MANAGEMENT

ML Smart gad sytems.
M2 Domoticsatems (homes)
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LWL Domatic systems

Building management systems

Geothermal energy

EP2 Biomass 3
EP3 Biogass 3
EP4 District heating and cooling 3
EPS Heatpumps 3
£P6 Solar power systems for

electricity generation
EP7 Solar thermal systems for cooling|
generation
roTTTIeTTITE Sy ITe T
EP8 domestic hot water and/or
Y

heatine.

s

Mini wind power

Combined Heat and Power (CHP}|

Insulation

ERL
ER2 Air tightness building
ER3

Micro climates.

ER4 Envelope systems

Window and/or glazing systems

Hot water systems

ER7 Heating and cooling emission

systems
ER Electric heating systems
ER9 Artificial lighting systems
ER10 venttonseers (EREEEEEEE
s SUSTAINABLE IN°

155 Sustainable architectural design

156 Integrated design

157 Sustainable building materials

IS8 |Sustainable installation materials

158 Environmental (indoor) quality
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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 3
EM2 Domatic systems 2 3 3
EM3  |Building management systems 2 a 3
EP ENERGY energy production and off site energy)
j138 Geothermal energy 2 3 4 3 2 2 0
o3 Biomass 2 3 4 3 2 2 0
Er3 Biogass 2 El 4 3 2 2 o
EP4 | District heating and cooling 2 a 4 2 2 2 o
EPS Heatpumps o 4 2 2 2 ]
er6 Solar power systems for 2 4 3 3 2 0
— electricity = = = = -
g | o el sy for 3 2 2 a
coolin
pg | Solarshermal systems for 2 2 2 0
domestic hot water and/or
Py Mini wind power 3 2 2 o
£pyg | Combined Reatand Power 2 2 2 0
f— CHP)
ER b ENERGY REDUCTION of construction
a2 Air tightness building 2 2 3 2
ER3 Micro climates 2 3 4 3
ERd Envelope systems El 4 3
Re Wmdm: a;:fmu; glazing 3 3 2
El‘t RGT A
ER ENERGY REDUCTION of install
ERS Hot water systems 2 3 3
cqy | FEating and cooling emission A 5 =
— 51'stems — - -
ERE Electric heating systems 2 3 3 2 2 o
ER9 Artificial lighting systems. 3 4 3 2 2
ER10 Ventilation systems 2 3 4 3 2 2
SUSITAINADLL
s INTEGRATED SUSTAINABLE INTEGRATED DESIGN
o5 Sustainable architectural N N P 3
design - = — - = -
156 Integrated design 2 3 4 3 El 3
157  |sustainable building materials 2 El 4 3 El E] 0
8 Sustainabls installation 2 5 4 3 3 3 0
materials — — _ — — —
159 |Environmental (indoor) quality| 2z El 4 3 El a
51 Communication 4 4 El 3 2
152 Information management 4 EY 3 3 a a 2
154 Quality assurance 3 ) a ]
1510 Economics o El 3 2
1511 Procurement ] a 3 ]
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[Technology Nr.

EM1

Smart grid systems

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

[Project phase Short description

Detalled description of competencies

for competence level(s)
2 3 4

(if applicable)

Ceneral 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
performance performance
Information management of smart grids in NZEB . . I

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 arder to define building energy profiles (such as heat load duration curves)
h file of the building, ie. th ik y supply profil in relati h
Preparation Define energy profiles Can define the energy profile of the building, i.e. the enengy demand profiles, energy supply profiles, storage (in relation with heat pumps),
based on input from team members.
Design Engineer smart grids Can design and calculate the smart grid system, based on heat load duration curves, energy simulations etc.

[Construction Specify smart grids in tender contracts

Can specify and describe the smart grid system in a tender contract, in a way that ensures the contribution to energy saving is realised.

(Construction Quality assurance of smart grids according contract

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

Commission smart grids to ensure operation as
[Construction

planned

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

Ensure optimal operation

smart grids during life
n use B .

Monitor and control of the smart grid system on critical parameters, in crder 3 guarantes the designed performance during life cycle, Takes

(if applicable)

cycle action on abnormalities and adjust settings to ensure optimal operation.
Technology Nr.
Residential intelligent building
w2 Domatcsstems homes) D
for elderly and disabled people
Project phase Shart description Detailed description of competencies for competence level(s)

2 B &

& | Understand contribution of domatic systems to
eneral
energy performance

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

Determine energy saving potential regarding human

Preparation
P behaviour

Calculste and predict the amaunt 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 dometic concept

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

Preparation Assess svailable integrated domatic systems

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

Engineer a domotic system in NZEB residential

Design
! buildings

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

Construction Specify domatic systems in tender contracts

Detailed description of the demands and functionality of the domotic system, 10 enable the contractor 10 choose a product that fulfills the demands.

Construction [Assure quality of realised systems according contract

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

N [Commission domatic systems to ensure planned
Construction
lenergy saving

Is able to commission the domotic system after realisation, in order to check if the system fulfills all demands and full functionality. This must be

done under different conditions (e.g. day/night, residents are present / absent, etc)

User instruction to ensure optimal operation of

In use
domotic systems

Can write a clear userguide and/or instruct users, based on the type of residents (elderly, young, foreign ete), 1o see that the system is used as
designed for in order to achieve the energy saving goals.
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ET
U'B

[Technotcay N
EM3 Building management systems BMS (utility buildings)
'I-’ruim phase Short description Detailed iption of for competence level(s)
(if applicable) acl
Understand BMS systems in relation to enes
General l "By (General knowledge on the concept of building management systems and it's contribution to energy saving
performance
Preparation Determine installations to incdlude in BMS Knuw\ed_ae Qf mmHangns that can be automised (heauflg:coulmg sun blinds, lighting, security etc). Is aware of the difference between
automatisation strategies for one room or the whole building.
N Determine IAQ parameters to be controlled in BMS . . )
Preparation ledge of essential indoar quality 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 /
o behaviour use.
. - Can perform a fes ity study based on technical aspects as well as return of BMS systems d will pay back in user
Preparation Perform a feasibility stus
ea ty study phase of the building. During pre-design phase it must become clear how costs of can return, who is ible etc.
Design Engineer the BMS system in interdisciplinary team  |Can design and engineer the building managment system in an interdisciplinary team
Design Describe funcrionality and automatisation strategy Describing. me_aummausauun :'.lmlegles, whﬂll:m.e demanded iuncl!onﬁllty The person who des\@s the BMS must get muu.lfmmmherdeﬂgn
partners what is nesded. (heating/cocling: mechanical engineer. Lighting, sscurity etc: electrical engineer. Sun blinds ste: architsct),
. . - of building ge system for use in . Make detailed of the BMS stategies, including drawings, so the
Construction Specify the BMS for contracting contractor and supplier can programm the hardware / softwars.
Construction Assure quality of realised systems according contract and auditing of during the realisation of the BMS system
Construction Commission BMS system to ensure operation as 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, ete)
Inuse Ensure optimal operation of the BMS during life cycle [C3" desian a maintenance plan and instruct the facility manager, to guarantes that the system achieves the energy saving goals. Takes action on
abnormalities and adjust settings to ensure optimal cperation.

Short descri

of

Understand influsncs of hesting and cosing
generation on energy DEV'BF"‘!HE!

s general knowledge on the spplication and specifics of several types of heating and cocling generation systems, |5 able to take
partin discussions inthe design team. s aw are of the Importance of the desicions made in the pre desian phase for the total energy
performance.

Has knowledge on specifics of heating and codling generation types, and why of when to choose = specific wpe. E.g. energy

for competence level(s)

Genersl Understand spacifics and basic paramaters ouoes, nergy balanoe (smar rids)
N . Iz able to select heating and cocling sustems, specifically inrelstion with the buildings' architectural design and building function(sl.
Praparation rasess systems related o bulding funstion and s able 1o disouss the relation between architectural design (ssthetios) and selection of heating and coling systams in a
rentaciure multidisciplinary team
Praparation Detarmine systams that fit NZEB demands Can determine the approps inrelation to =1 gas, ', and that fit the NZEB
demands.
Praparation Perferm afeasiity study on FRancaland el bte to perfor a feasibiity study including financial and technical aspects and discuss the outcomes

aspects

for competence level(s]

Short description Detailed description of competencies
Detailed engineering of the g Cand e.g needed space. area, depth.
Desgn Enginssr geothermal energy systems Make detsiled descriptions and drawings of the design.
Construction Specification of a geothermal energy system for I able to select products that fit specifications and demands on given quality aspects. Is able to make financial calculations related
CONtracting purpose to contracting phase.
Canmanage, instruct and audit contractors during the realisation of the geothermal energy system, based on information given by
Construction Quadty assurance of geothermal energy systems the designer and the tender documents. Can sudit on construction site, on critic al paints.
- " Can commission the geothermal energy installation on functionality in 2l seasons, under full and partial load, ls 2w are of critical
Canstrucian Commisaningof geatnermalensrgy systems jpoints and makes sure the designed energy perfomance is realised.
In use Design of s maintance and operation plan Car! design amaintenance and?pe_lathnplanhalgxaranlees trouble free performance, and instruct the Facility mansger onthe
designed oe and monitaring
I se Ensure optimal operation of gecthermal energy Monitoring and control of the system in order to guarantee the designed performance duringlife cucle. Takes action on anomalies
systems during ife cycie and adjust system settings to ensure optimal operation.
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Short description Detailed description of competencies for competence level(s)
Ganersl Understand biomass systemsin relation to energy Has genetal knowledge on bi gy prod 1, &0 helistic view on contribution of biomazs tot energy perfarmance. Knows
parformance b b il products [ ducts ] and | custom made installations.
pre Perform a faasiity study on [iargs] Biomass systems :;a[h;l::;p;rhrmaleadhﬂlyshjdy on energy perfarmance. including finsncisl aspects and discuss the outcomes for large biomass
N Detailed engineering of the biomass energy system. Can determine construction boundaries e g needed space, weight Make
e Enginaes cmall omam systems detailed desoriptions and drawings of the desian
N . N Detziled engineering of the bi m. Can d construction boundaries & g. needed space, weight. Caleulate
bese Engnesriargs emass natsiatans capacty. . vemperstrms e Mabe coratoc]descnaions snelchanigs of e deci
Construction Specify a biomass energy system for contracting Iz able to select products that fit specifications and demands on given quality aspects. |s able to make financial caloulstions related
purpose to contracting phase
. e N Can manage, instruct and audit contractors on site duting realisation of large biomass installations, based on information given in
Construston - |Qumity e tendlet cantracts, the designer and suppher.
. L . Can commission the biomass energy installation on functionality in all seasons, under full and parial load. Can determine if the
Consmructan - |Commisen args Bemass ansrzy sy system operates as planned and makes sure the caloulated snergy savingis realised,
Inuse &N & maintanance and aasration pian for large Design a maintenance and operations plan, ciitical parameters. Give instructions to user or facility manager.
biomassinstalations
Ensurs optimal operation during ife cycle Monitor and control the bi installat itical take action on snomalies and ensure optimal operation.

for competence level(s)

Short description Detailed description of competencies
General Undzrstand ioges in relstion to sther farms of 2nergy| Has general knowledge on biogas energy praduction, which w used ta g biogas in bio
T production 2nd contricution to energy performance. | knows the specifics that characterize biogas systems.
Can perlum a feasibility study to delem\me the usefullness of generating biogas from waste materials (2.9, from own activities or form
Preparation Perfarm 2 feasiniiry study on uze of biogas energy b ). Iz able vo de o nership. C: det pros and cons of using biagas or other forms of hest | energy
generation,
§ . § [.an design and caloulate installations for heating and potable hot w ater (P/H) making use of biogas. The biagasis produced off-
Design Integrate biogas energy in the instaliation concept sie (biagas production is not par of the NZEE project]
N . B Can specificy a biogas energy system for contracti AL | the biopas plantis not part of the project. l= able o
Censtrucman Specty Hlogas ymemsin tender comracts select components that are fit for use with biogas.
Construction Quakty assurance of installations using biogas Canmanage, instruct and audit contractors on site during realisation of the installation for heating and PH'w' with use of biogas.
Construction Commissioning ofin: s using biogss Can commission installations for heating and PHW that use biogas on quality and functionality and make sure the foreseen
contribution to energy savingis realised.
. Monitor and control the installations for heating and PH'W that use biogas on critical parameters. inorder tot guarantee the designed
Inusz Ensurs optimal operation of biogss nst e performance during life cucle. Can design amaintanance plan.
Project phase Short description Detailed description of competencies for competence level(s)
if 2 bis} 3
Understand district heating/cooli siation t
. i “r:':f;m o ea| Hasgeneral knouledge on distit heating and cosl . knows th h h . Understands
P &rfarms sfenerey praduction and cantr 7 the conmmibution to emergy saving potential and the boundarny conditions.
snsrey pecformance
Pre on Perform a feasioity study on uss of district heating | Caninvestigate the need for distiot heating and cooling, is aware of consequences later onin the project. Can determine heating
P and cooiing. 2nd cooling demand of the building and demand of potable water.
. " Can engineer a district heating and cooling system, including caloulations of heat loss and cooling load, determining of capacity,
Design Engineer district heating and cooling energy systems flow, temperatures, hydraulic concepts stc.
Canstruetion i ;“ ::tm heatingand cooing systemsin tender Can specily 2 distict heating and cosling energy system for contracting purpose, including dezeription of hydraulic concept.
contra
Quaity 2ssurance of district hesting and coolinginside | Canmanage, instruct and audit contractors on site during realisation of the installation of district heating and cocling systems inside
Canstruction - ; . ) - .
the building the building and integration with the building installations.
Commissioning of district heatingand cooling Can commission district heating and cooling systems inside the building, on quality and functionality and make sure the foreseen
Construction B . f d
installations, inside the building contibution to energy saving is realised. Is able to determine critical monitoring
I use Ensurs optimal operation of district heatingand Monitor and control the district heating and cooling installations inside the building on critical parameters, in order tot guarantee the
coolinginstalistions designed performance during lfe cycle. Can design a maintanance plan,
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Short description for competence level(s)
General Understand heat pumpsin relation to energy General knowledge of heat pumps, design and application. s aw sre of specific need fot low temperature enetgy source. Cantake
performance partin discussions in the design team.
Braparation |dentify 2nd select frted heat source for use with N2zt | Can determine availsble heatlensrgy sources. Is aw sre of types of svailable hest sources for use with heat pumps, understands the
P pumps influence of an er Y.
Sreparation Pariorm s feasioity stusy on hest pump mitatations | S0 Perfoim afeasibilty study on what ype of heat pump s the demands, inchuding financial aspects, weighiing andbalancing of
components that are needed inrelation to energy saving.
N . B - Can enginest 2 [tandard) heat pump system, including caleulations of I wemizzion), needed cap , meno- of blualent,
o Enginesr smandard hest pump nstalatans energy balances (e.g. impontant when using geothermal energyl, noise reduction.
sgn Enginesr complex and innovative heat pump Can engineer a complex heat pump system, using innovative products, sltemnative heat sources etc. Can mske detailed drawings
instaliations and hydraulic schemes that determing it's functionality. Can describe the awomatization srategies.
Construction Specify heat pump installations in tender contracts Can specify heat pump installations in tender d rits. Canmake detailed 1 and drawings and select fitted products.
Quaiity of heat pump ! ] Can manage. instruct and aud on site during f & heat pump system, based on information given by the
‘Construction )
realisation designer and the tender documents.
Can ion a heat pump ir on fur it i . under full and partialload, seasonal performance. Can
Constri cemm @ heat pumpin " 3 ine if the iretallati planned, makes sure the foreseen energy performance is realized,
Inuse Ensuire optimal ope 1 OF haat pumpinstallations Can d.lsig'inrrui\lor\ln«l:mphnandinshud the facility manager onmonitoring parameters, to guarantee that the system achieves
the designed energy saving goals

for competence level(s)

Shart description of
- Understands the basic warking and application of P systems, is able to eiplain and ralnepan in dusaussmns Is familiar with different
General Understand PV systemsin relation tot NZEB typese.g. panels, roofs]. Uinderstands the influence of external aspects e.g. aon
Preparation Parform a fensibidity study on Photovoltaic systems Can perform a feasiblity study including financial aspects, the use of batteries and discuss the outcomes, Has knowledge of different
types of PV systems, quality up-n:s, energy efficiency.
—aTTeTgTEETaT T T TR Ty T IS, COToT, T e woTey o TSt TOPTS TR URTTTOwSTgTT
N and caleulstion, e.q. nrienmnn Wp, Wpim2, power inverter. Knowledge an undmsundngnl batteriesto store power generated
" Engnesrs FUsystem with PY cells. Can determine construction boundarnies e.g. needed space, waight. Er f the electrioal s 2.
» - Is able to select praducts that fit specifications and demands on given quality aspects. Make detailed descriptions and drawings of
Censrucme SpRaty 3 Py symam n renaer aecumants the design. Is able to maks finsncil calculations related to contracting
Can manage, instruct and audit contractors on site during realisation of a PV system, b d 1given by o ver and|
Cansiru Quality assurancz an nefFy i the tender documents, Is able toinstruct the contractor on the specifics of the system. Can audit the reallsaxlon on cnlbca\ paints,
Construs Commission a PV Can commission a PY installation on functionality, Can determine if the installation operates as planned, makes sure the foressen
e sy energy performance Is realised.
Ensure optimal aperation of PV during ife cycle Can give instructions to users (of to Facility manager). |s sble to set up a maintenance plan

Short description for competence level(s)
[ 3 ]
y Understands the basic working and application of an absorption cooling system. Knows how absorption cooling is regenersted by
Gene Undsrsand selErane ceeing : heat from solar tube collectors. Can explain and discuss the application within the project team.
Can perform a feasibility study on the application of solar cooling, can estimate the cooling demand of the building. Is aware of
Preparation Perform a fessibiity study on solar absorption cooling financial sspects andlife cycle anslysis.
Can engineer an absorption cooling generation system with solar regeneration by heat tube collectors, Caloulate acourate cooling
Dasgn Enginesr 2 soiar absarotion cocing system damand of the bulding i order  select the ight cagaciy L. Canmake a detaled design o the instalation, pinciple,
isation strategy, select fitted
Specify a solar cooling generation system for use in contracting. Is able to select products that fit specifications and demands on
Construction  |PREfyRasiarabiareten casingnstam ntnde | o quaiity aspects. Canmake detailed and acourate desciiptions and drawings of the design. Is able to make financial
contracts oaloulations related to contracting phase
Canmanage, instiuct and audit contractars on site during re zlisation of a solar cooling system, based on information given by the
Construction Quualty axsurance on rea n efsoiar e designer and the tender documents. Is able to instruct the contractor on the specifios of the system. Can audit the realisation on
i crtical points.
Constraction P — Is able to commission the n:l-runulr\g ml-m on fun:tlnnaily in all seasons, unﬁrqu xnd partialload. Can determine if the
installation operates as planned, 1 enErgy P
N Moritor and control the solar cooling installation on critical parameters, in order tot guarantes the designed performance durinallife
I |
nuse Ensure optimal operation of solar cogling system cycle. Can design amaintanance plan,
Communicate the appropriste use and maintena
Inuse of the solsr cooling system Caninstiuct the facility manager on monitorir o g that thy n achieves the designed energy saving goals
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for competence level(s)

Short description Detailed description of competencies
Has general knowledge on solar it | by heat ube Understands the basic working, is aware of
i
Genersl Unaerstand seilar hesting systems boundary conditions. Is able to discuss within project team.
Em.,..e..m...a r I F’dm " mu\mr\:mlamlg;;u\lrdl]l\Em rn ..“.u: or il gmum..ﬁ;a..:.i.;
an determine the demal of domestic hot water [average, peal mal an estimate the nee: storage volume and pos:
Preparation Perform afeasioiity study on soiar heating systems s ofsicesgetanks. Understands the nteraction bety een water sorage | peak demant | ausiable sola energy ! externalhesting
"
Cin engineer a suhu rlwrmal energy system. delaw acwmw heating demand of the building, caloulate acourate domestic hot
Desgn Engneers soler hesting system water demandin order to zelect the right capacity (KW, lires). Canmake a detailed design of tf 1l principle, d
strateqy, using available products and concepts. CA and caloulate enternal heating.
Construction Spaciy a solar hesting systam in tender contracts Can spedfysolaheafing hsiala_ﬂonshtender dowme_nts Canmaske detailed descriptions and drawings and select fited products.
Is able to make financial caloulstions related to contacting phase
Canmanage. instruct and audit contractors on site during realisation of 3 solaﬂ heaﬂng syslem based oninformation given bythe
Construgrien | Essurancesfresiistion ofsclernesting designer and the tendsr documents. Is able o Instuctthe anth Can suditthe real:
Tystems. critical points.
. - Can asolark |zt vfunctionality in all v, under full and lload, seaszonal performance. Can
Construction Commission a solar heating system detemine f the netallation operates 5= planned, make o N s renlised,
I usa Ensu o solar Monitor and control the solar heating installation on | inorder tot e designed performance during life
- = eycle. Candesign 2 maintanance plan.
‘Communicate the appropriate use and mantenance N
Inuse Caninstruct the facility manager on monitorin smeters, to gusrantes that the system schieves the designed energy saving goals
of the solar heating system Y 9 9P 9 sy an ¥ 930

for competence level(s)

Short description
fe— Undsrstand mini wind S — UndelstAandslhebasiownlkr\gH’\dapp{lculq\o‘mlnlwhd PW!L \gauetoewhln and discuss within the project team. |s aw are of
constraints and boundary conditions (regulations, construction, available energy sources)
Is able 1o perform a feasibility study on mini wind pow er including financial aspects. Can estimate needed electical pow er demand of
Preparation Perform 3 feasibiity study on mini wind power the building, Can determine the part of mini wind power on total power supply. Understands basic pinciples needed in design and
caloulation, e.g. oris ion, wind, power inverter.
§ - Detsiled enginesring of the mini wind power system, including batteries and power inuerters, in coherence with ather power supply
Des Enginearthe minlwind power system sources., Engineering of the constiuction stranghi for placing mini tubine. Accurate oaloulation of the needed power ()
Can specify & mini wind pow et system for use in contracting, ks sble to =l ducts that fit sp and ds d: given
Construction Specify & miniwind power system in tender contracts. | quality aspects. Make detailed and acourate descriptions and drawings of the design. Is able to make financial calculations related
to GOntr acting
Can manage, instiuct and audit contractors on site during realisation of a mini wind power, based on information given by the
Construction Quakty assurance of mini wind powsr designer and the tender documents. |s able to instruct the contractor on the specifios of the system. Can audit the realisation on
ciitical points.
Construction ‘Commission 3 mini wind power system Is able to commission the mini wind turbine on functionality. Can determine if the installation operates as planned, makes sure the
foreseen energy performance is re slised
In usa Enzure optimal operstion of miniwind powser during | Can give instructions to users (or to Facility manager). |z sble to st up 2 maintenance plan to ensure optimal operation of the mini
ife cycle wirid power system.

for competence levei(s)

Understand CHP and it's contribution to nZEB Has basic understanding on the principles of combined heat and pow er generation, can discuss within the project team.
Preparation Has knowledge on CHP in the project definition phase :::'I;numlgdg! on CHP in the project definition phase, regarding regulations, technical demands, enerqy sources, temperature
TCan perform aleasibiity study on the use of CHP, regarding technical demands, regulations and costs. Can estimate the neaded
Preparation Perform a feasibiity study on CHP electricsl pow er and heating demand as well as the heat storage needed in order ko determine possibilities of CHP by means of load
and load duration curves, Canmake aninventory 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 Enginesr a CHP system hot water (sverage. peak demand). Canmake a hydraulic scheme to fitin the CHP unit with a gusranteed returmn temperature
acceptable onloff switch numbers. Can make a description of the cantrol stiategy.
Specify a CHP-system for use in contracting. Is able o select products that fit specifications and demands on given quality aspects.
Construction Specify s CHP-system in tender documents Canmake detailed and acourate descriptions and drawings of the design, Is able to make financial caloulations related to
:nmantlnaphasle
imstruct and audi ite during F a CHP system, based i by the d
P
Censtructian Cuaty tisucance of s CHP systam andtl-elenderdocunems Is able to \nsltuotlhe contractor on the specifics of the system, Can audit the realisation on critical points.
Construction Commission 2 CHP-system Is able to commission the CPH system on functionslity in all seasons, under full and partial load
Inuss Ensure optimal operstion of 2 CHP system Manitor and control the CHP installation on critical parameters, inarder tot guarantee the designed perdormance during life cycle.
Inuse ::f;: maintanance and operation plan for CHP Dezign 2 maintenance and op plan, de ical . Give instructions to uzer or Faeility manager.
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Technology Nr.

ER1

Thermal insulstions of ground floors,

Insulation walls, roofs, thermal bridges

Project phase

Short description

Detailed description of competencies

for competence level(s)

nd theimp

> |Has general knowledge oninsulation. Understands the basic cancept of energy consemation, is able totake partin discussians

within a project. Is aware of constraints and boundary conditions (regulations, construction)

it within a nZEB

TS TS T T O T T T T TS T O T O TS T =TT O DO I STT= P
aitightness ete. 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

< Cabm Lol

O O OO T, ST,

theinsulation ¢ and thermal bri

Detailed engineering of inzulation and salutions for thermal bridge=

fir the insulstion ¢

Specification of building insulation for contracting purpose. |z able ta select products that fit specifications and demands an given
quality aspects, Make detailed descriptions and drawings of the design

Construction

snce of buiding insulation

Canmanage, instuct and audit contractors on construction site, on critical paints. Has knowledge on methodalogies to measure
quality, e.g. thermography.

Construction

Cammission buidinginsulstion

Knaows how to measure and evaluate the insulation of the building and its effect on building energy performance

Technology Nr.

ER2

Airtightness of openings such as
doors and windows

Air tightness building

Project phase

Short description

Detailed description of competencies

for competence level(s)

nd theimportance of sir thightness on
ormance

Has general understanding of the influence of air tightness building on energy performance. Understands the nature of s leakage,
iz able to take partin discussions within 2 project,

5
Wi
B4
o
£
o
El
I

Can addrezs the air tightniess of the building a= a part 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.

Construction

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

Construction

rthightness

Can manage. instruct and audit cantractars on construction site, on oritical paints. Has knowledae on methodologies ta measure
quality, e.g. blower door test.

Construction

Commission building sir thightness

Knows how to measure and evaluate the air thightness of the building and itz effect an building energy perfarmance.

Technology Nr.

ER3

Green roof, cool roof, exterior

Micro climates landscaping/trees, sarth sheftering

Praject phase

Short description

IDelailed description of competencies

for competence level(s)

mates in nZEB p

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

Caninvestigate the appriopriate solution and is aware of the imparance 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 ST TG ST T
climate). Can understand, svaluste andfollow climatic design strategies for an optimal energy perfarmance, Can combine seversl

design strategies and evaluate thei performance as a whele bullding snergy concept. Can perform optimal design of buildings

SrTrETETETE

T ST o= O IO T O T T ST T ST T O DT o

Technology Nr.

ER4

Trombewall, double envelops,

Envelope systems faczde systzms, Barrz system

Short description

Detailed description of competencies

for competence level(s)

ms and contribution to

Has general knowledge onheat ransfer within envelope systems, understands the principles and contribution to energy saving,

|5 aw are of physical characteristics of envelope sustems and their imitstions. Can understand the heat transfer principle inthe
erwelope systems. Can explain and address pros and cons of the envelope systems. Can name physical characteristics of such
constiuctions and their limitations.

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

Construction

Commiss

Haz knowledge of perfarmance evalustion of the envelope sustems.
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Technology Nr.

ERS

Hot water systems ‘ ”| 1] If\l

(11111%
N

Hest recovery, smart distribution

Short description

Detailed description of competencies

for competence level(s)

and function of hotw

General knowledge on hot water distibution sustems, iz aw are of it's function to distribute heating, cooling and potable hot water.

= solutions for distribution of heating,

TS T T T e ST T TS o e CS O T TS T e o T T, OO T =T T TS T T 7 =T = T T T

insulation, energy saving by optimal hydraulic design. Understands the nature of energy loss in these systems caused bu heat
tranzler, prezsure loss [resistance of tubes and valves) and electrical power for pumps and valves. Iz able to svoid large distibution
L

PR .
Can engineer a hat w ater distibution zystem for e.a. heating. patable hot water. Can perform the desian of the system regarding
insulation and solutions for heat recovery. Can describe and explain physical properties [e.qg. static!dynamic pressure, autharity,
velocity, heatransfer]. |s aw are of the influence of insulation ontotal energy demand. Can caleulats the needed insulation thickness,

Canmake a hudraulic balancing caloulation. is sble to caloulate and select projects and components in the installation e.g. A-label
pumps, balancing valves.

Construction

pecify distribution systemsin tender documents

Specilication of a distribution system far contracting purpose, including drawings, hydraulic schemes, qualiyy aspects and values
and maonitaring devices.

Construction

n distribution systems

Can manage, instruct and audit cantractars on canect realization of water distribution systems, hydraulic balancing and seting of
parameters e.q. flow and temperatures

Construction

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

Inuse

distributian

Can design amaintenance plan and instruct the Facility manager. to guarantee that the system achieves the designed energy saving|
goals, including hydraulic balancing en monitcring paramerers.

Technology Nr.

ERG6

window and/or glazing systems

Insulation giass, Smart glass, Binds
(sun refiscrion|, Brise soleil,
daylighting systems, solartubes

Project phase

Detailed descrij

ion of competencies

for competence level(s)

Generalknowledge on window andlor glazing systems

Canunderstand and address the heat transfer principle in a glazing system. Can calculate properties of the glazing system. Can
desciibe and explain physical properties of the glazing system i e, g-value, u-value, light tansmitance

Can dizcuss and design window/glazing system for optimal comfart and energy performance. Canunderstand the eftect of shading

device for performance of a glazing system. Can evaluate and design optimal shading system and its contral strategy.

Technology Nr.

ER7

Heating and cooling emission systems

Low temperature heating systems.
=nd high tempsraturs cooling
systems, surface heating/cooling

Project phase

Short description

Detailed description of competencies

for competence level(s)

;| Beneral knowledge on he ating and cooling emission systems, influence on human comfort and energy demand. Understandig of

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

Tnderstands the basic design prnciples of heating and cooling emizsion systems and can explain, regarding Fuman comfort and
enaergy use. Caninvestigate and select the appropriate system accarding to the heating and cooling generation system.
Understands the specifics of high temperature cooling and low temperature heating, |s familiar with the specifications and
functionality of & g. climate ceilings, radistors. wall-heating, floor-heating, convectors, induction sir units.

Can dezign and evaluate zalutions for different type s of rooms and spaces regarding square metres, height, human combart and
occupation [Fanger model, PMV), adaptation and control strategies. Is able to design a system taking into account the relation with
the heating and coaling generation system

Construction

Specify he atingleocling smission sustems for contracting purpose. Can make detailed drawings and descriptions of the demanded
systems, in a way the contractor can offer a system or products that fulfill the dem.ands

Construction

Canmanage, instruct and audit contractars on site during realisation of heating!cooling systems, based oninfarmation given by the
designer and the tender documents. Iz able to instruct the contractor an the specifics of the system. Can audit the realization on
writic:al paints.

Construction

Iz able to commission the heating ! cooling emizsion system on functionality in all seasonz, under full and partial load. Can determine
if the installation operates as planned, makes sure the loreseen energy performance is realise;

systams

Can setup a maintenance plan and give instructions to uzers in arder to maintain settings and energy efficiency
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Technology Nr.
Electric heating systems such as
InfraRed and slectric finor/wall
. . heating can contributs toindoor
ERS Electric heating systems =

comfort 2nd enzrgy saving under the
right condnions {low frequancy use,
or very high insulsted buildings]

Praject phase

Short description

Detailed description of competencies

for competence level(s)

Understand contribution o

Has gereral knowledge on electic heating, understands the basic working and properties of electic heating systems, i sble to teke
partin dizcussions. |z aw are of the patential cantribution ta energy saving bulocal heating. Is aw are of the interactions between
electric heating versus pow er supply capacity.

Is able to performe a feasibility study in order ta determine w ether application of electric heating is appropriate and sustainable under
the given conditions [e.g. room occupation, temperature, comfart, aualable heatlenergy source, construction of w allsffloorstceiling).
Is Farmiliar with differeri ypes of electric he ating systems linfra red, floor and wall heating foil or panels).

Detailed engineering of electic he ating sustems. s able to caloulate the needed capacity for space heating under given conditions.
Has specislistic knowledge of radistion heating, PMU. properties and human interaction e g_how ta design iar high spaces] Is able
to comply with susilable slectical power supply.

Construction

ments

Is able to define and specify the electiic he ating system for use in contracting phase.

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

Construction

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

Can design amaintenance plan and instruct the Facility manager on manitaring parameters, o guarantee that the system achieves

Inuse
" the designed energy saving gasls
Technology Nr_
Artificizl ighting systems have = high
oowsr consumation. By using HF
e flugrescent ighting, LED ighting,
ERS Artificial lighting systems SnEne ETEnS

nztural dayiight and programmed
control systems energy can b used
afficiantly

Project phase

Short description

Detailed description of competencies

for competence level(s)

Understands and can explain the basic design principles of artificial ighting systems. Haz general knowledge on different types of
lighting and contribution to energy efficiency.

Caninuestigate solutions for antficial lighting systems, taking into account human comfar, energy efficiency, maintenance, costs.

Tan design an anificiallghting system based on e.g. daylight, fimer, cocupation of spaces. |s aware of t=chnical specilications and
restrictions, such as power quality and energy efficiency ILED, HF lucrescent lighting. Iz aware of influence of used materials in light
bulbsiLED’s on erwitanment [chemical elements. mercury..)

Construction

Specily an artificial ligthing system far contracting purpose. Choose praducts that fit specifications of lighting (lux, lumen] as well as
electic restrictions [pow er quality), taking inte account sustainability of products.

Construction

Can commission artifizial lighting systems on quality and functionality and make sure the fareseen contribution to energy saving is
realized

Technology Nr.

ER10

Ventilation systems

Ventilation system to guarantss good
indoor air quality. The energy use of
this system is very much dependent
on thetype of system, and the
quality of enginesring and
construction

Praject phase

Short description

Detailed description of competencies

for competence level(s)
2 3 [ a

Has general knowledge on ventilation systems, understands basic principles, s aw are of the importance of 160 on human
petfarmance and well being. |s familiar with concepts of onygen, enhaust of carben dioside, pollution, allergens

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

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

entilation systams

Caninvestigate and aduvize on a ventilation system that fits the energy demands bur alzo guarantees good indoar air qualing
according the minimum 140 levels. |5 open to altemnative w ays of ventilation [2.g. stack ventilation, use of chimney effect). Alsa
advizes on need or use of opening windows.

ntilation systems

Can calculate and evaluate the total energy use of the ventilation system regarding electrical power consumption, heat loss of the
system and the building, on  yearly base in order to select afined concept.

summer} night

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

Can engineer a ventilation system, regarding future aspects of maintenance. Knows the interplay betw een an nZEE building, ivs use
loccupation) and the right ventilation strategy. Can design a system regarding specific needs of the building and its users. Engineer
the sir ducts, inlets, outlets, fans. filkers et

Construction

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

Construction

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

Construction

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

Ensurz opt

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

Inuse

Communicats with customers on
entilation

Can instruct building ussts in order 1 make sure the system is used as desigred forin relation to energy performance and 4G,

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




Technology Mr_

Short description

Communication

General

Effective communication within MNZEE
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.

einthe

for competence level(s)

Concept design

Prezent the design and reach conzensus on
decizions.

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

Construction

Communicate in contracting phase,
understand and respect the role of all actars
inunlued

Meqgatiate with contractor { customer ! project developer ! decision maker. Understand and apply the requirements of the
different actors in the contract.

Construction

Coardinate contractors and suppliers by
effective communication

Coordinate contractors and suppliers.

Canstruction

Communicate with customers on
construction pragress and experience of
buildinn neformance

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

Communicatie with suppliers and facility

Inuze Communicate and enchange with the technology suppliers, maintenance personal. Ak, the right questions.
employers on energy performance

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

General BIM project management T be able to perform EIM project management

General BlIM coardination process To be able to perform EIM coordination

General Giving suppart on BIM toals ta emplovees Able to give support on EIM tools to employess.

General External context for BIM, global, !'|.at|0na|, Able to deseribe and use external context for IR standards and support communities
standards and support communities

General Barriers to successful adaption of BIM Able to zee and overcome barries with the purpose to successful adopt EIM
The value, berefits and investment . . . . .

General A i Able to see and communicate the value, benefits and investment associated with BIM
azzociated with BIM

General Ffacllltate BiM communication between Able to Facilitate BIM communication between different stakeholders
different stakeholders

Gereral Ensure complianze with BIM stamdards Able to ensure compliance with BIM standards

General Eztablish crganization!project BIM goals Able to establizh organizationdpraject BIM goals
Establizh organizationfproject Budgets,

General planning and costs for EIM implementation Able to establizh organizationdproject budgets and costs For BIM implementation and maintenance.
and maintenance

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

General Madeling competencies. Tobe 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

Project phase  |Short descrigtion Detailed description of competencies for competence level(s)

T appiics ble} 2

Preparation Select sppropriste modsling toois for NZEE design | Can select appriopriate design and modeling tools. Has knawledge on the different svsilable madels for NZEB design

Supervise the use of information modelingin design
Design . = EMEEET s able to analyse and interpret data rom modeling tocls, has experience to guide the team.
ams

Use and management of information modsiswithin | Can use design and BIM scftw are to prepare techrical drawings. Can define dataset criteria, manage and analyse data, caleulats

Desigy
=& the NZER desizn [RZEE] ererqy performane.
Manage data, keep records of lzmentation,
Canstruction EagE oEE, KRR rEmaraz ATmEEmENItan Canmanage data within the inform.ation model, keep recards of implementation, menitar cutcomes
monitor cutcome.
Manitar the ene: d IEQ perfe e with use of
Canstruction anitar the ensrgy and IEQ performance with us=of |1y, o data, sontinauosly monitor the building (nZEE] energy and IEG performanse.

information modsling

‘Construction Able ta graphically represent utilization planning during canstruction

multiols ohazss ofthe construction process

‘Construction Perform 4D visualization of construction schedules Able ta parform 40 visualiz ation of constuction schedules

onstruction Able ta lzayaur Lacilty azzemblies!automate contral of the locationimovemant.

struction sentation of the p < Able to record modelling to depict an accurate representation of the physical conditionstenvironment, and assets of alacilio
=mironment and s

Able taintegrate models in different databases

Inuz= #Able to build maintenance schedulings

Inuz= #Able to build analusis sustems

Able ta set up an arganized management system

Inuss Able ta set up an space management systems

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

ation in

Able ta monitar, report and control BIMimplementation in organizationsiprojects

pmants

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 1o apply M standards
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Technalogy Nr.

Short description

Collaboration

Detailed description of competencies

Preparstion

Dssign

Construction

Construction

Construction

Inuss

erin cross-tradetesms towsrds comman

Contribute ta the work in cross-trade teams applying, adapting own methads and knowledge from its own sectorldiscipline. Follow a
cross-disciplinan approach, able to define and work tow ards common goals.

Technalogy Nr.

Project phase
i applcan

Short description

Quality assurance

Detailed description of competencies

Freparation

Define QA criteria t
P

rformance

Define measure.able [ criteria with appropriste dats input, according to customer needs 10 ensure nZEE energy and IEC)
petformance.

Apply QA cri

n phase

Apply the defined QA oriteria in the design phase. Integrate the means of A measurement and monitoring in the desian, using BIM
and BAL where applicable

Construction Define QA menitori =thodology Define the QA monitaring methodology with measureable GA criveria 2 part of the contract
‘Construction Apply quality management according to the agreed 04 methadology throughout the realization phaze
Consrructien Measure and analyse the defined D4 input data, define and manage performance gaps

ontroland

Able ta establizh quality management

Sustainable architectural design

Being abie to design {with all project
partnersinvalved) a nZEB building
with comFort and sustainabiity asan
3im; Having 2 good understanding an
the energetic consequences of every
dacision made during the design

Project phase

Short descrigtion

Detailed description of competencies

for competence level(s)

Understand theimpact of archi

Has knowledge on a holistic and integrative sustainable architectural design approach, understands the various participants and

Geners o . | N
sustzinzbiity and = ¥ performance roles in the sustainable constiuction project. |s familiar with means far energy reduction, production and management,
N . - — Has knowledge on various construction materizls and technologies, their performance, benefits versus costs. Is able to desaribe
Preparation nstructions and materiaks ) P L .
project demands regarding sustainability performance and discuss within project team how to achieve
_ - B knowledge onhow far the performance can be achieved using passive measures, less prone to failures and without maintenance
Preparation £y measuras

wosts and requirements. Complement passive measures with as few as necessary active measures

of an architectural sustainable building

Has an holistic view onintegrative sustainable architectural design process. Can praduce an halistic design, which includes passive
measures that are complemented 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 cenification structure of materials.

of 3 sustainzblz and

iz fisorpian

Can design location of technelagies in an easy to access for maintenance location and to not infere with the accupant and her
comfart. Can design, based on the project room book, in a flesible and hence durable sustainable way: the loorplan can be easily
adapted over the years ta various occupants and their needs in order to extent the life expectancy of whale building. How ta translate
project requirements into a roombook uzed for sustainable design

Construction

Define the buildin
documents

ntender

gy performan

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

Construction

tsam ta ensur building

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

Construction

‘Quaiity performancs control on ste

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

Inuss

Instruct the faciity managsr an runningand

Ensiing the building manager has allthe knowledge helshe needs to un the building in 2 w sy the energy performance is achisved
Hand ouer and train building manager in running and maintsining the building,
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Technology Nr.

Being able to design integrally with

156 Integrated design the otherinvolved NZEB building
disciplines

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

.| Theorstical knowledas of integrated design pracesses and cancepts. Has thearstical understanding of design pracess and how
| designers think

Knowledge oninterplay between all aspects of building design, building use and outdoor climate. Able to understand the interplay
betw een microclimate. buildings and their services. Understand the interplay betw 2en sustainable energy sustem, building energy
demand and renew able energy production

Able to understand basic design methads for passive energy technologies. Able to spply and combine design methads for passive
energy technologies

Able to integrate life cucle concepts in different project phases.

Can define and commuricate dezign goals

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

Canuse goals and targets as means of measuling success of design proposals. Able to apply, combine and evaluate advanced
methads for analyzis of the interplay betw 2en energy sustems, architectural concepts, building design. building use. sutdoar climate
and HYAC systems

Technology Nr.
Being able to asses building materials
IS7 Sustainable building materials ﬁg:f:g:::j:;:t‘r::::m&
design phass
Project phase |Short description Detailed description of competencies Hr competence level(s)
2 3 4

Has general knowledge on sustainability of building materisls, influsnce of materials on the global eruirenment during its whals
lifecycle. Canexplain 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
and the building’s sustainability. Knowledge onhow farthe perfformance can be achieved using passive measzures such as
sustainable constiuction materials, less prone to lailures and without maintenance costs and requirements

Iz able to describe demands on sustainabiliyy of materials within the project and discuss within project team. E. g life expectancy,

Predasig
recycling, Follaws developments and innovations.
|5 able to select materials that fulfill the specified demands on sustainzbility, taking into account national regulations and certification
=sEn structure of materials. Has general knowledge on applicable regulations. Holistic design with chosen materials applied in corect

manner and composition with each other and other materials.

Can define sustainability of materials intender documents. Can select companies with experience and raining of the selected
technolagies

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

Measure and analyse the defined performance, define and manage performance gaps. Measurs indoor air quality! pelluticn of used

Commissioning
materials (VO source]

Has knowledge on any requirements of materizls imaintsinance, cleaning). Train bullding manager in any requirements regarding the

Uss & Maintzin
materials

Technalogy Nr.

Being abie to ass=s materials on
158 Sustainable installation materials sustainabiity and maks the right
selectionsin the design

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

Has general knowledge on sustainabiliyy of technologies, influence of them an the global enviranment during its whale lifecycle. ke
aware of the consequences of wrong application of technolagies on their and the building’s sustainability.

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

Has knowledge on how Lar the performance can be achieved 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, uhich includes passive measures that are complemented by active technologies in a sensible w2y, Iz able
to select materials and products that fulfill the specified demands on sustainability, taking inte account national regulations and
certification structure of materials.

Defin.

Choose companies with experience and training of the zelected technalogies

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

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

Commissicning

Hasz knowledge on any requirements of materials and technologies [operate, maintenance, cleaning). Train building manager in any

5= & Maintain : .
requirements regarding the materials
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s

Technology Nr.

Environmental (indoor) quality

Having a clsar view onindoor
emvironmental conssqusnces of
very chaice madein the design
process

Project phase

Short deseription

Derailed descriprion of competencies

for competence level(s)
2 El I

Understand theinterplay betw
perfarmance and EQ

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

Technology Nr_

Project phase

[if appiic:

Short description

Economics

Detailed description of competencies

Financial pianning

D= nancisl boundary condition, arepars =
finzncial plan

Prepare a financial plan with cost-beneiit anaysis, and LT scenarios about the nZE8 constustion project. Collect information on
market prices. ldentify available public and privats incentives and funding

bensfit analyss, ©
calculation and p

for competence level(s)

n / tend

Comaty with the financisl boundary conditions of the

on maker,

Apply cost optimal caleulation for the nZEB contiuction project. Design bankable projects. Apply LCC analysiz. Define the financial
framework and plan for the energy perfformance contracting offer according ta the call for tender.

finzncial plan of the contract

Megotiate the financial plan of the contract with aceptable prices contracting with private and public funding. Megatiate better prices
with suppliers. Evaluare the financial feasibility of the offers, select the best value for money oifer, Agree and integrate a financisl
plan with appropriate fiancial guarantees in the contract.

Contracti

, 3ppiy for funding

Apply for private and public funding. present bankable projects. negotiate the loan agreement with financial institutionsfunding
bodies.

Reafisstion

Ensure compfiance of spendings

Monitar and ensure that spendings comply with the financial plan and boundary conditions. Manitor the spending and manage the
financing of the investment. ldentify and handle deviations fram th financial plan, appl financial gusrantzes of the contract.

Financial man:

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

Identify and sols problemsin financ

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

Short description

Procurement

Derailed descriprion of competencies

Understand tendsr and cantracting ghass

Has knowledge on the criteria for  succeshull tender and contracting. ks aware of compliance with legal and technical aspects and
green procurement. |5 able to define appriopriate tender specifications within the own field of enpertise

Specfyts nZEB perfarmance

Prepare appropiists tender specifications to achieve nZEE level performanice. Understand the techical needs, define the
adequate technical specification including measurable energy and IEC performance criteri,

for competence level(s)

Defing, understand and compty with t

fina

=nd project management r

Has knowledge of the legislation, technical aspects, and international 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.

s to nZEE performancs

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

Prepare ofters that meat the tender specification ta reach nZEE perfarmance. Sucsesfully manage the public procurement process,

Tendzring 2nd ~
~ Megotiate and ach ntracts enabling nZEB. analyse tenders and select the appropriate offer. Handle legal issues, manage contract preparation. Negotizte with
centracting tenderersicontiactor.
Reslisstion Monitar project reafsation and handie Manitor project realization according to the TS and the contract. Identify and handle deviationstbreach of the contract, negotiate

eventual changes.

Commissioning

Moniter buiding

Hand and take-over the building, monitor whether the contracted performance is met. Analyse and report whether the contracted
rZEE performance is met, identify and repon about performance gaps 2t handouer and during the operational phase.

Js= & Maintain

Id=ntify and soive probizmsin building perfarman

Identify and handle deviationsibreach of the contract, spply guarartees during the operational phase. Hegotiate and take the
necessary legal steps if the cantractual requirements were nat met.
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