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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 continuacion una breve descripcion de las tareas 2.1 a 2.4.

El propdsito de este paquete de trabajo 2 es encontrar una identificacidn 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. Experto en 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
Developrne nt of BIM
Gualification models

Requirements

fram the Target groups Identified
rhatk et require ments " requirements €
Task 2.1 Task22 Task 2.3 Translati;:s';ft':e anersy
Harmonization _ Identification of = Definition af the -~
Of existing BIM " the target groups " requirementsforenerzy 7 _performa.mce .
profiles and theirrole in BIM > performance building requirementsin 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 Armonizacién 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 armonizacidn 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 reunion en la web. Los
resultados del debate se integran en el informe T2.1.
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Tarea 2.2 ldentificacidn 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 construccion.

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

Aligual 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 Definicion de los requisitos para el disefio y la

construccién 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 BIM
Qualification models

Feedbad: partners
Identified
I requirerments e
T t
argl? Eroups Task 2.4
re guirem e nts Task 2.3 )
. Translation of the energy
| v Cefinition of the
o perfarmance

requirerne nts for energy
performance building

requirements in specific
BIM competences

h

[
PROF/TRAC
re sults

Figura 2: Proceso 2.3y 2.4

Metodologia de investigacion para la tarea 2.3

Ademas de los requisitos de mercado encontrados en la tarea 2.1 y 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 formacidn 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 distincién 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 + TRAC

Back to "EU minil [ levels”

Technalogy Nr-

Communication

Project phase __|Short description Detailed description of competencies for competence level(s)
(if applicable)

<05, and the opinicns of acters involved in the project planning and implementation. Explain own ideas, plans and
, and partners from other sectors.

Understand the customet
requirements to custor:

General Effective communication within NZEB projects

Concept design present the design and reach consensus on decisions. |Present the design concept to customers, project developers ang decision makers. Mogerate giscussions, reach consensus about the final design .

Construction Communicate in contracting phase, understand and | Megetiate with contractor / customer / project developer / decision maker. Understand and apply the requirements of the different actors in the
- respect the role of all actors involved contract.

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

Construction

Communicate with custemers on construction Follow-up and report back to customers about the implementation and construction phase. Understand the users experience regarding building
progress and experience of building performance performance

C tie with suppliers and facility employers
In use emmunicatie with suspliers and facilty EmIoVers 00 ¢y care sng xchange with the teznnoiogy sugpliers, maintensnce persans!. Ask te right auestiens,
energy performance

i se Instruct users and facility managers on energy Explain / understand the maintenance plan to maintain energy performance and proper IEQLin the building. Train and instruct facility managers
- performance of the building and building users

General BIM project management To be able to perfarm BIM project management

General BIM coordination process To be able to perform BIM coordination

Figura 3: De la tabla de Excel 'NET-UBIEP 2.3 y 2.4 _v18042018.xlsx', 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 calificacidn para cada tecnologia de las NZEB
que 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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PROF » TRAC Asunto Nivel de competencia

Back to "EU minimum 1ce levels”

Technology Nr_

~ Being able W design integrally with
1S6 ( Pestafia en la i it e the other inved NZEB building
disciplines
tabla

Project phase  |Short description Detailed description of competencies for competence level(s)
(if applicable) 2 | s [ a
Genersl Understand integrated design processes and concepts [Theoretical knowledge of integrated design processes and concepts. Hes theoretical understanding of design process and how designers think

Undierstand the nterplay of bulding location, design, | "IS9EE G interaley between al aspects of b Ging design, bUIGIng Use and outdoor climate. Able to understand the inerplay between
General microclimate, buildings and their services. Understand the interplay between sustainatle energy system, building energy demand and renewable

use and outdeor climate ererey prodertion
eneral Understand design methods for passive enerey Able to understand basic design methods for passive energy technologies. Able to agply and combine design methods for passive energy

echnologies technologies
General Project life cycle concept 46l 1o integrate Iife cycle coneapts in different project phases
Preparation Define and communicatie integrated design goals  [Can define and communicate design goals

) s with BIM/GIS tools to evaluste properties | .
Preparation © e able to view, navigate and extract information to evaluste properties in 3 given area
Can use goals and targets as means of measuring success of design propasals, Able To apgly, combine and evaluate advanced methods for analysis

Design Evaluate the integrated design of the interplay between energy systems, architectural concepts, building design, builging use, cutdoor climate and HVAG systems

Competencia

Figura 4: Ejemplo de una ficha con las competencias, la tecnologia/temadtica 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).

NE@ @ D2.3 r Grupo

PROF » TRAC ObjetiVO

TECHNOLOGY AND INTERDISCIPLINARY COMPETENCIES PER TARGET GROUP
TARGET GROUP Public Admi i i i Technicians Technicians Technicians Tenants/Gonts
| - s Architects "‘“ """""I"‘"‘;"' esnanea Ingne Engineer (instalier) Instaliers (fietd) acility engineers Users of the building

Reference professions i

Wb i i fre e fme P fme ime
ORI PR O A O T
O TR PR A VA T P
B i ime i i i e P fme ime

Nivel
Minimo de
Asunto 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
edlica 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

PROF » TRAC

TARGET GROUP Public
Legisiators

ECHNOLOGY AND ¥

ETT @y

Asunto

Figura 6: Ejemplo Arquitectos/EP9 Mini energia edlica

El cuadro resultante se envié a todos los asociados y se debatio en dos reuniones en la web
diferentes. La tabla de Excel 'NET-UBIEP 2.3 y 2.4_v18042018.xIsx' 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 traduccidn 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: Relacion de los grupos destinatarios con los perfiles de la BIM (Acuerdo de subvencion
754016 Net-UBIEP)

Grupo objetivo Administraciones Profesionales Técnicos (instaladoresy | Inquilinos, propietarios y
publicas (ingenieros y mantenedores) administradores de
arquitectos) edificios
Papel Necesitan preparar Necesitan trabajar en un | Necesitan saber cémo Necesitan saber como
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 bésico | correctamente los datos | mantenimiento de un
licitacion publica BIM implementado con y asegurar al edificio y cdmo manejar
utilizando BIM para el los requisitos de propietario que toda la el modelo BIM para la
rendimiento energético rendimiento energético informacién para el vida util del edificio
através de mantenimiento estd
herramientas de anadlisis | 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 instalacién
BIM Experto en BIM BIM

Con esta relacidn los resultados de la tarea 2.3 pueden transformarse en la tarea 2.4 como se

indica en la fig

ura 7.

@y

NE@ D2.4 Perfiles del
PROF + TRAC BIM
| I .
TARGET GROUP BIM Manager BIM Cobrdinator BIM Expert BIM Expertuser BIM Evaluator BIM Facility manager BIM user (unaware)
8IM modeler End user buidling
\ Reference professions
EM \ NAGEMENT ENERGY MANAGEMENT
EM1L Smart grid systems 3
EM2 Domotic systems 3
EM3 | Building management systems 3
&P ENERGY ENERGY
13 Geothermal energy 2 3 4 3 2 2 0
££2 Biomass 2 3 4 3 F H o
3 Biogass 2 3 4 ] 2 2 o
£P4 District heating and cooling 2 3 4 7 2 2 0
£P5 Heatpumps 2 4 2 2 iz 0
= Solar power wystems for 8 7 R N 8 p
e aectriciy generatian 2 2 2 2
Solar thermal systems for cooling,
EP7 3 3 2 2 ]
@ generation 2 2
Solar thermal systems for
B domestic hot water and/or 2 2 2 o
EPY Mini wind power 2 3 2 2 0
Combined Heat and Power
EP10 cup 2 4 2 2 2 0

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

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

This project has re

the European Union's Horizon 2020

research and inn

under grant agreement No.754016

ceived funding from

ovation programme




NET

2.4 v18042018.xlIsx' 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
que 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.xlIsx. Los resultados presentados son el esfuerzo combinado de
NetUBIEP y Prof/Trac.

0 Notagplicable / o knowledgs and competendies required

OVERVIEW OF TECHNOLOGIES AND INTERDISCIPLINARY COMPETENCIES
EM  ENERGY MANAGEMENT
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i
i
i
;

1

i
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L2 Domotic systems

Building management systems

Geothermal energy

EP2 Biomass 3
EP3 PEEEE 0 I 3
EP4 District heating and cooling 3
EPS Heatpumps 3
£ Dharpowerspemior T T T T T T T T T

electricity generation
0 Solar thermal systems for cooling|
generation

e St

EP domestic hot water and/or

haating, ol

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

L7 systems

ER8 Electric heating systems

ERS Artificial lighting systems
ER10 Ventilation systems

IS SUSTAINABLE IN'
155 Sustainable architectural design

156 Integrated design

157 Sustainable building materials

IS8 |sustainable installation materials

159 Environmental (indoor) quality
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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

CINCRST

EM MANAGEMENT ENERGY MANAGEMENT

EM1 Smart grid systems 3 E] 3

EM2 Domotic systems 2 3 =L

EM3 |Building management systems 2 3 3

EP ENERGY energy pr ion and off-site energy)

P Geathermal energy 2 3 4 3 2 2 0
P2 Biomass 2 El 4 3 2 2 0
EP3 Biogass 2 3 4 3 2 2 o
EP4 | District heating and cooling 2 3 4 2 2 2 0
EPS Heatpumps 2 4 2 2 2 0
ipg | Sotar power systems for a A N 3 3 o
— electricity. - — = — =

cpy | S themmal systems for 5 5 2 o
f— cooling generation = — —

g | SO thermalsystems for 2 2 2 0

domestic hot water and/ar
= Mini wind power 3 2 2 o
Combined Heat and Pawer

EP10 {cP) 2 2 2 0
ER AN ENERGY REDUCTION of construction

ER2 Air tightness building 2 2 3 2

J2 Micro climates 2 a 4 3

R4 Envelope systems 3 4 3

he Windm: asrl:fmn: glazing 2 3 2

Eﬁl RGT -

ER ENERGY REDUCTION of install

R8s Hot water systems 2 3 3

cry | Festing and cooling smission . 3 =

— systems — — —

ER8 Electric heating systems 2 3 3 2 2 0
ERS | armficial lighting systems 3 L3 3 2 2
ER10 Vertilation systems 2 3 4 3 F 2z

SUSTAINADLT
1S INTEGRATED SUSTAINABLE INTEGRATED DESIGN
< Sustainable architectural B z a 3 3 3
design = 2 2 = 2 2

156 Integrated design 2 3 4 3 3 3

157 |Sustainable building materials 2 3 4 3 3 3 0
: Sustainable instaliation = a P 5 3 0
— materials - - — — — —

1588 |Emvironmental {indoar) quality 5, 3 4 3 3 3

51 Communication 4 4 a 3 3 3 2
152 information management 4 3 3 £ 3 8 A
=4 Quality assurance 3 E E 0
1510 Economics ] 3 2l 2
511 Procurement 0 3 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
(i applicable)

Short description

Detailed description of competencies

Tor competence levells)
2 3

Understand smart grids in relation to energy

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

General

performance performance

Information management of smart grids in NZEB
General P & g Can provide the (smart) grid manager with basic infarmation 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 dsfine the energy prafile of the building, 2. the energy demand profiles, energy supply profies, storage (i 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 3 tender contract, in a way that ensures the contribution to energy saving s 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.

Ensure optimal cperation of smart grids during life

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

In use
s cycle action on abnormalities and adjust settings to ensure optimal operation
Technology Nr.
Residential intelligent building
. installations for lighting, heating,
EM2 Domotic systems (homes)

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)

General

Understand contribution of domotic systems to
energy performance

General knowledge on domatic systems, understanding it's contributio

to energy saving possibilities

Preparation

Determine energy saving potential regarding human

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 & 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 domatic systems

Is able to choose a concept that fulfills specific needs within the project. Damotic 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 intagrated 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 tendsr contracts

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

Construction

Assure quality of realised systems according contract

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

and given by the designer.

Construction

Commission domotic systems to ensure planned
energy saving

Is sble to commission the domatic 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)

In use

User instruction to ensure optimal operation of

domotic systems

Can write 3 clear userguide and/or instruct users, based on the type of
designed for in order to achieve the energy saving goals.

residents (elderly, young, foreign etc), to see that the system is used as
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U'B

[Technology Nr.

EM3 Building management systems BMS (utility buildings)
Project phase Short description Detailed description of competencies for competence level(s)
(if applicable) ack to
Understand BMS systems in relation to energy N ) N j )
General performance General pt of building systems and it's contribution to energy saving
oreparation Determine installations to include in BMS Knowledge of insallations that can be automised (hesting, caoling, sun blinds, lighting, securiy etc]. s aware of the differsnce between
automatisation strategies for one room or the whole building.
- Determine IAQ parameters to be controlled in BMS — i i -
Preparation L of essential indoor quality d the impact of the BMS on it's performance
Preparation Determine energy saving potential regarding human  [knowledge of the amount of energy that can be saved by automatic systems and knowledge on influence of human behaviour on energy demand /
behaviour e
Preparation Perform a feasibility study Can perform afgaslb\llwx‘udy based on technical aspects as well as return of investment. BMS systems are axpgnswe and will pay back in user
phase of the building. During pre-design phase it must become clear how costs of can return, who is ete.
Design Engineer the BMS system in interdisciplinary team  [Can design and engineer the building managment system in an interdisciplinary team
Desizn Descrie functionality and automatisation strategy | Po5<71PIn8 the automatisation srategies, what i the demanded functionality. The person who designs the BMS must get input from other design
partners what is needed. heating/cocling: engineer. Lighting, y etc: electrical engineer. Sun blinds etc: architect).
Construction Specify the BMS for contracting Specification of building management system for use in contracting. Make detailed descriptions of the BMS stategies, including drawings, so the
contractor and supplier can programm the hardwars / software.
Construction Assure quality of realised systems according contract |Management, instruction and auditing of contractors during the realisation of the BMS system
Construction Commission BMS system to ensure operation as Is able to commission the BMS during, and after realisation, in arder 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)
In use Ensure optimal aperation of the BMS during life cycle | C2" desien amaintenance plan and instruct the facility mansger, to guarantee that the system achieves the energy saving goals. Takes actian on
abnormalities and adjust settings to ensure optimal operation.

Short desc: ion iled description of competencies for competence level(s)
if appiica
3z general knowledge on the application and specifics of Itypes of heating and cooling systems. Is able to take
i
Genaral Unéerstand nfusnca sfhastng and sazing patin discussions in the desian team, |s aw e of the importance of the desicions made in the pre design phise for the totsl eneray
generation on energy performance perfan §
Genersl Understand sand basic parameters Has knowledge on specifics ofhsalﬁhgand cooling generation types, and why or when to choose a specific type. E.g. energy
sources, energy balance (smart grids)
- - Iz able to select heating and cooling systems. specifically in 1elation with the buildings' architectural design and building function(s)
| 4ssess systems related to buiding funct d
Praparation _“ sysems @ Buidingfunctian an Is able to discuss the relation betw een architectural design [estheties) and selection of heating and cooling systems ina
srchitecturs tidisciplinary team
Praparstion Determin systams that ft NZEB demands Can determine the appropriste system in relation to available energy sources [soll, gas, electicity, distiict etc] and that fit the NZEB
demands,
§ y i
Prapzration e RTINS s able o perform afeasibiky study including iancialand echrical aspects and dsouss he outcomes
20

Short description Detailed description of comperencies for competence level(s)
#appiicatis]
Detailed engineering of the geoth | erergy system. Can determine construction site boundaries e.g. needed space, area, depth.
Design Engineer geothermal energy systems Make detailed descriptions and drawings of the design.
Construction Specification of a geothermal energy system for Is able to select products that fit specifications and demands on given quality aspects. Is able to make financial caloulations related
contracting purpose to contracting phase.
Canmanage, instruct and audit contractors during the reslization of the geothermal energy system, based on information given by
Construction Quaity sssurancs of geothermal energy systems. the designer and the tender documents. Can audit on construction site, on critical points.
Cancommission the geothermal energy installati functionality in all . under full 2nd partislload. |s sware of critical
h = . N "
Consructon Commissioning of geathermal ansrgy systems points and makes sure the designed energy perfomance is realised.
In use n of 2 maintance and operation plan E:‘"! dasi?-u amaintenance and operation plan that guarantees rouble free perfarmance, andinstruct the facility manager on the
desigr o and
— Ensure optimal operation of gecthermal energy Menitori vl control of tf in order to guarantee the designed performance during life cycle. Takes action on anomalies
systems during ife cycie and adjust system senings to ensure optimal operation.
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Short description Detailed description of competencies for competence level(s)
Generst Undarstand biomass systamsin relation to enargy Has general knowledge on bi duction, an hol on contribution of biomass tot energy performance. Knows
performance the difference between small products lconsummproducxs ) andlarge custom made installations.
[ Bertarm s fessiity study on [ierge] memass systems | 159012 10 petorm & fessibily stud on energy performance., including financial aspects and dissuss the outcomes forlsige biomass
€ installstions.
) Detailed of the bi . Can determine construction boundaries e.g. needed space, weight. Make
Desgn Engineer small biomass systems detailed descriptions and drawings of the design
. . Detailed engineering thh?h\umissenilgysystﬂm Candvtamnvmﬁ\mmnbumdawsa g. needed space, weight. Caloulate
Desgn Engnssrlargs siomassinstalatians oapsoity, flow, temperatures eto. Make detailed descriptions and drawings of the desi
Construction Specify 2 biomass enargy system for contracting Is sble ta select products that fit specifications and demands on given quality aspects. |5 able to make financiasl caleulations related
purposs tacontracting phase
. N Can , instruct and audit contlaclols on site during realisation of large biomass installations, based on information given in
Construction Quaity assurance of large Diomass instaliztions tender contracts, the des and
. . Car 1 the bi installation on fur i Il 12, under full and partial load. Can determine if the
Constructior Cor Largs bios F
netrusren mMIssion large biomass energy system system operates as planned and Mes sure the caloulated energy saving is realised.
nuse Design @ mantanance and operation snforld® | no o o maintenance and operations plan, crtical parameters. Give instructions to use or facilty manager,
biomaszinstallations
In uss Ensure optimal operation during ife cycle Monitor and control the biomass installation on eritical take action on lies and ensure optimal operation.

Short description Detailed description of competencies for competence level(s)
Understand biogss in relation to other forms of energy| Has general knowledge on bi d to generate biogas in biogas installations.
praduction and contribution to energy performance, | knows the speaifios that of ize biog;
Can perform a feasibility study to determine the usefullness of generating biogas fr aste 3. from own activiti form
Preparation Perform a feasibiity study on use of biogas energy third patties). |s able to determine total cost of ownership. Canconsider pros and cons of using biogas o other forms of heat f energy
|a N
Desgn Intesrate bi in th concept Can design and caloulate installations for heating and potable hot water [PWH) making use of biogas. The biogasis produced off-
= = = site (biogas production iz not part of the NZEB project].
N I N . ificy a bi contractir Tk | 1 of the biopas plantis not part of the project. Is able to
Cor Spacify bioga o e
netrueren S Systemsin render contracts select componenlsthataeﬂtlorusewimb\ogas
Construction Quaiity assurance of installations using biogas Canmanage, instruct and audit contractors on site during realisation of the installation for heating and PH' with use of biogas.
co - Can commission installations for heating and PH'W that use biogas on quality and functionality and make sure the foreseen
nstruction & biogas . AN
contribution to energy savingis realised.
. Maniter 2nd contrel the installations for he ating and PHW that use biogas on critical parameters, in order tot guarantes the designed
I biogas installa
s Ensure optimal operation of " Tens petformance during life cycle. Can design a maintanance plan.
Project phase |Short description Detailed description of competencies for competence level(s]
if &) bis) 3
Understand district heating/cooingin relation &
2reparstion noeen S o  Has seneralknolede on distict heating and cocling systems, knows the specifcs thatch hese systems. Linderstand
epa FrEriETmEETEnEEy = *[the b o energy izl and the boundary conditions.
Energy per
Preparation Perform a feasioity study on uss of dstrct nesting | Caninwestigate the need for district heating and cooling, is aware of consequences later onin the project. Can determine heating
e 2nd cooing. and coling demand of the building and demand of potable w ater.
Can engineer a district heating and coolin including caloulati fheat loss and cooling load, determining of capacity,
Design Engineer district heating and cooling energy systems flow, temper atures, hydraulic concepts ete.
Construction S . ::m:t nestingand ng systems in tender Can specify a district hesting and cooling energy system for contracting purpose, including dezcription of hydraulic concept.
contra
o . (Quaity szzurance of district hesting and coolinginside |Canmanage, instruct and audit contractors on site during realisation of the installation of district heating and cooling systems inside
NSTruction N . - N
the building the building and integration with the building installations.
Con Commissioning of district heating and cooling C. ion district heating and coolir |n-de lhs huidmg. on quality and functionality and make he i
nstruction b = . .
installstions, inside the building contibution to energy savingis realised. |s able ‘monitoring and control.
Inuse Ensure optimal operation of district heatingand Manitor and contral the district heating and cooling installations inside the building on critical parameters, inorder tot guarantee the
cooiing instaliations designed performance duringlife cycle. Can design a maintanance plan.
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for competence level(s)
[ 5 |

Short description of
Genersl Understand haat pumpsin relation to enargy Generalknowledge of heat pumps, design and application. s 2w sre of specific need for low temperature energy source. Cantake
performancs partin discussions in the design team.
oreparation Igenty 2nd saisct fizad nsat sourcs far uss with et | Can determine sualable heatleneigy sources. s suate of types of susisble heat sources for use with heat pumps, understands the
= pumps influence of g
) Can perform afeasibility study on what type of heat pump fits the demands, including financial aspects, weighting and balancing of
Praparation Perform a feasinilty srudy on hear pump inseallations [ =*0 iy, inrelation to energy saving.
Design Enginesr standard haat pump installations Can engineer a (standard) heat pump system, |nsludng cah.iatuns_ Dl‘hijﬂuss [transmission), needed capacity, mono- or bivalent.|
energy balances (=.g important wh | energyl. n
Design Engineer complex and innovative heat pump Can engineer 3 complex heat pump system, using innovative produc«s alternaklue heat sources: ete. Canmake detailed drawings
instaliations and hydraulic schemes that determine it's functionality, Can describ n
Construction Specify hest pump instalistions in tender contracts Can specify heat pump installstions in tender documents. Canmake detailed d and drawings and select fitted prod
. N Quality assurance of heat pump systems during Canmanage, instruct and audit contractors on site durir ion of a heat pump based oninformation given by the
NSTruction
reslzation designer and the tender documents.
Construction Commission a heat pump installation Can nanmn:smnahoalpunpnslallannnnnl’\:u:tu':all:yna\lsﬂm, under full Ina;d, Can
determine if the installation operates as planned, iz realised.
. . Eacil . o W .
Inuss Ensure optimsl ope n of heat pump instalistions Can d@gnamalnlananlca plan andinstruct the Fa on tog the system achieves
the designed energy saving goals

Short description

Detailed description of competencies

for competence level(s)

. Understands the basic working and application of PV systems. is able to explain and take part in discussions. Is familiar with different
General Understand PV systemsin raiation tot NZEB twpes le.g. panels, roofs). Understands the influence of extemal aspects &.. orientation, shadawing onthe performance.
Can perform a feasibility study including financial aspects, the uze of batteries and dizcuss the outcomes. Has knowledge of different|
B 2 ity hotoveltsic system:
e Srferm @ feasoity Study on FROTOVSIZCSRIENS | e of PV systems, qualty aspects, energy efficiency.
CaTergTEeTar TETERTETT WPz ToTr ror TEmT TEETETITOESIT
Dasign Enginesr 2 PV systam and aloulation, e.g. orientation, Wp, Wplm2, pover inverter. Knowledge and understanding of baneries to stole power generated
o N with PV cells. Can determine construction boundaries e.g. needed space, weight. Enginesring of the electrical components 2. g.
- e
. . Is able to select prod that fit specifi dds 1ds on given quality aspects. Make detailed descriptions and drawings of
Construction Spacifya PV sysem in tander documents the design. Is able to make financial caloulstions relatedto contiacting phase
Can manage, instruct and sudit contractors on site during reslisation of a PY system, based on information given by the designer and|
Constructien Quakty assurance an resksation of PV systems thetender documents Is able to instruct the cantractor anthe spesifics af the system. Can auditthe realisation on critioal paints.
Construction Commission s PV - CancummissionaF'\!‘inslallalmonfuncrionalky. Can determine if the installation operates as planned, makes sure the foreseen
energy performance is realized,
Ensure optimal operation of PV during ife cycle Can give instructions to users [or to facility manager). Is able to zet up amaintenance plan

Detailed description of competencies for comperence lavel
. . . Ur basic working and ion of an cooling system. Knows how absorption cooling is regenerated by
Gensral Understand solar absorption nEsystems heat from solar tube collectors, Can explain and discuss the spplication within the project team.
Can perfarm a feasibility study on the application of solar cooling, can estimate the cooling demand of the building. Is aw are of
Preparation Perform a feasibility study on solar absorption cooling fi ial < andlfe cycle snalysis
Can enginest an ab v eooling ith salar b l: Caleulate sceurate cooling
Desgn Engineer 2 solar sbsorption cooling system demandofthabuidlngmmdarto soleouhmlghtcapam (k). Can make a detailed desmaf the installation, principle,
ion strategy, using available products and concepts, select fitted products.
Specify a solar cooling generation system for use in contracting. |z able to select products that fit specifications and demands on
Specify 2 solar ab: ocling system in tende
Construction 3 solar sbsorption cooling system in tender dven qualw aspecls Canmake detailed and acewate deseriptions and drawings of the design. Is able ta make financial
cantracts contracting phase
Canmanage, instruct and audit contractors on site during realisation of a solar cooling system, based on information given by the:
Construction Qualty assurance on n ofsclarcasing designer and the tender documenis. |s able to instruct the contractor on the specifics of the system. Can audit the realisation on
systems critioal points
Construction Commission a solar cooiing system Is able to commission the solar cooling system on functionality in all seasons, under full tvdpamalbad. Candetermineif the
installation operates as planned, makes sure the foreseen energy performance is realised.
§ § Menitor and control the solar cosling installation on critical inorder he designed perf during life
I 1 an=ap
n use Ensure optimal operation of solar cooling system cucle, Can design amaint plan.
[ h stz uszand
Inuse ofthe solar cooling system Can instruct the facility manager on moniteri Ltogl hat the system achi he designed energy saving goal:
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for competence level(s)

Short description Detailed description of competencies
. Has general knowledge on solar t+ | by heat wbe coll Und s the basic working. is aw are of
General Understand solar hearing systems boundary conditions. Is sble to discuss within project team.
T PETONIT S TES SO STaa Ty AT OS5 T e T T S T T
Can determine the demands of dnmostlc hotwater [aunragﬂ, pesk demand). Can estimate the needed storage volume snd possi:h
ration Py ibility h
Frees T RS S S S MNE L pos of sorage tanks. Und imeractionbs storage | peak demand ! available solar energy ! extemalheating
L - 4 w
Cm Englr\!el asolart} | I:aluu\ate F d dof the building, calculate accurate domestic hot
Dezgn Enzineer 2 zolar hasting system water demandin order to select th! right capacity K/, litres). Can make a detailed design of the installation, principle, automatisation
strategy, using available products and concepts. CAn d and caleulste extemnal heating.
5 Can specify solar heating installations in tender documents. Canmake detailed descriptions and drawings and select fired products.
Construction Sescdysolarhestngsystem n tendercantracts |\ T make financial caloulations related to conuacting phase
. Can manage. instiuct and audit contractars on site during realisation of a solar heating sysem. basedon Inlolmamgiven buthe
Construction Qualty sssurance of realisation of solar hesting designer and the tender documents, |z sble ta instruct the an ifics of the system. Can sudi on
systems. aritical points.
Comstruction Commission s sair nesting system Can commission 2 solar hesting i functionalty n ll seasons, under ull andpartialload, seas Can
determine if the installation operates as planned, makes sure tk a == .
In use Ensure optimal operation of solar haating system Manitar and ca!'mu\ lhe_snla heatinginstallation on oritical parameters, in order tot guarantee the designed performance during lite
oycle. Can design a maintanance
2 the ate use £ 2
Inuse Communicat 2ppropriate use and maintananc Can instiuct the facility manager on monitoring parameters, to guarantee that the sustem achieves the designed energy saving goals
ofthe solar heating system

Short description

Detailed description of competencies

for competence level(s)

e - Uy basic working I yof mini wind power, is able to explain and discuss within the project team. |5 aw are of
General Undsrstand miniwind srrelstedions constraints and baundary conditions (regulations, construction, availsble energy sources)
Is able to perform afeasibility study on mini wind power including financial aspects, Can estimate niidid vbwmal Ipover dwnand of
Preparstion Perform a feasibility study on mini wind power the building, Can determine the part of mini wind power on total power supply. Understands b
caleulation, e.g. orientation, wind, power inverter.
Detailed engineering of the mini wind power system, including batteries and power inverters, in coherence with other power supply
h
Desen Engnesrenemniwnd sowersystem saurces. Engineeting of the construction strenght for placing mini turbine. Accurate calculation of e needed power (ki)
Can spacify 2 mini wind power system for use in contracting. Is able to select products that fit specifications and demands on given
Construction Specfy 2 miniwind power system in tender contracts. | quality aspects. Make detailed and accurate descriptions and drawings of the design. |s able to make financial calculations related
to contracting phase.
Can manage, instruct and audit contractors on site during realisation of a miniwind power, based oninformation given bythe
Construction Quality assurance of mini wind powsr designer and the tender documents. s able to instruct the contractor onthe specifics of the system. Can audit the realisation on
Construction Commi 2 mini wind powar system Iz able to commission the mini wind turbine on functionality. Can determine if the installation operates as planned, makes sue the
forezeen energy perfformance isreslised.
Inum Ensure optimal operation of mini wind power during | Can give instructions to users (or to facility manager). |s able to set up a maintenance plan to ensure optimal operation of the mini

ifecyce

wind power systam.

for competence level(s)

Short description
Understand CHP and it's contribution to nZEB Has basic understanding on the principles of combined heat and pawer generation, can discuss within the project team.
con e (GHP I thm projact cesion pikase m I;rmlgdge on CHP inthe project definition phase, reqarding regulations, techrical demands, energy sources, temperature
Can perform afeasibility study on the use of CHP. regarding technical demands, regulations and costs. Can estimate the needed
Preparation Perform a feasibifty study on CHP electrical power and heating demand as well as the heat storage neededin order to determine possibilities of CHP by means of load
and load duration curves. Can make an inventory of possible solutions for power supply and heating (energy flows]
Enginesr the CHP system, Can estimate the heating and cooling demands of the building. Can determine the demands of domestic
Desgn Engneera CHP system hot water (average, peak demand). Canmakeahydrauheschemtofitmmal:ﬂﬂ unit with a guaranteed return temperature and
acceptable onloff switch numbers. Can i r.thnnur | 9.
Specify a CHP-zystem for use in contracting. Is able to d demands on given quality aspects.
Construction Specify 3 CHP-systm in tender documents Can make detailed and acourate deseriptions and dravings of the design. Is able to make financial caloulations related to
contracting phase
Canmanage, instruct and audit contractors on site during realisation of a CHP system, based on information given by the desigrer
Canstructan Quality assurance of a CHP system andthe tender documents. Is able to instruct the contractor an the specifics of the system. Can audit the reslisation on criticsl points,
Construction Commission @ CHP-system Is able vthe CPH f li il s, under full and partial load
Inusz Ensure optimal operation of 3 CHP system Monitor and control the CHP I on critical p in order tot gu the designed performance during life cycle.
In use MD“::: mantanance and operation gln for CHF 5 on & maintenance and operations plan, | Give i touser or facility manager.

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 Nr.

ER1

Thermal insulstions of ground floors,

Insulation walls, roofs, thermal bridges

Project phase
[ifzpp

Short description

Detailed description of competencies

for competence level(s)

> |Has general knowledge oninsulation. Understands the basic concept of energy consemvation, is able to take partin discussions

within 2 project. ls aw are of constraints and boundary conditions [regulations, construction)

T ST T e SO T P O BT T DT T e TP T T T T ToETTEpE =
aitightness ete. Understands the nature of the thermal bridge. Can discuss and, to some extend evaluate, possible solutions for the

tharmal bridge problem. Can determine the eftect of application of different wpes of construction elements far the energy
bt

TE oo

T

Detailed engineering of insulation and salutions for thermal bridges

Censtruction

the insulation con

Specification of building insulation for contracting purpose. |s able ta select products that fit specifications and demands on given
quality aspects. Make detailed dezcriptions and drawings of the design

Censtruction

7 building insulstion

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

Censtruction

Commissicn buidinginsulztion

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

Technalogy Nr.

ER2

Airtightness of openings such 2s
doors and windows

Air tightness building

Short descrigtion

| Detailed description of competencies

for competence level(s)

nd the importances of sirthightn

rmance

Has general understanding of the influence of sir tightness building on energy performance. Understands the nature of sirleakage.
is able to take part in discussions within a project.

r thight buiding

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

Construc

documents

rthightnessin tend

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

sirthightness

Can manage, instruct and audit contractars on construction site, on oritical points. Has knowledge on methodologies te measure
quality. & . blower door test.

Construction

Commission building sir thightness

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

Technology Nr.

ER3

Mi limat Green roof, cool roof, exterior
\cro climates lzndscaping/tress, sarth sheitering

Project phase

Short description

II:Ielailed description of competencies

for competence level(s)

General knowledge en mireo climates. Can understand the interplay betw sen micro climate, buldings and their seruices,
Understands climatic design principles.

Caninvestigate the appriopriate solution and is aw are of the importance of early decisions later in the project. Has knowledge of the
main passive design strategies (.. daylight, passive cooling, nawral cooling, thermal mass, solar heating, ete.]

AT T AT

T ST T DO T T

T ST T S Ao e == e ST
climate). Can understand, svaluste and follow climatic design strategies for an optimal energy performance. Can combine seversl

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

ToETTOTITET

Technalogy Nr.

ER4

Trombewall, double snvelops,
facads systems, Barra syseem

Envelope systems

Project phase

Short description

Detailed description of competencies

for competence level(s)

ms and contribution to

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

h nZEB

|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 sustems. Can name physical characteristics of such
constiuctions and their limitations.

Desizn

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

Construction

Commissios

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

ERS

Hot water systems [ ””. id)

WKill11¥
NS

Hest recovery, smart distribution

Project phase

Short description

Detailed description of competencies

for competence level(s)

General knowledge on hot water distibution sustems, is aware of it's function to distribute heating, cooling and patable hat water.

TIeTE T T

TP O e TS T TR, OO ST
ingulation, energy saving by optimal hudraulic design. Understands the nature of energyloss in these systems caused by heat

transter, pressure loss [resistance of tubes and valves) and electrical pow er for pumps and valves. Is able to avoid large distribution

s IO W =TT ST T TR T

" PR Lt
Can engineer a hat w ater distribution system for e.g. heating, potable hot water, Can perform the design of the system regarding

D=zizn insulation and solutions for heat recovery. Can desorbe and enplain physical properties [2.0. staticldunamic pressure, autharity,
velocity, heat transfer). |s aw are of the influence of insulation on total energy demand. Can calculate the needed insulation thickness|
Canmake a hydraulic balancing caloulation, is able to caloulate and select projects and components inthe installation e.g. A-label
Design pumps, balancing valves.

Construction

y distribution syst=msin tender documents

Specilication of a distribution system far contracting purpose., including drawings, hydiaulic schemes, quality aspects and valves
and monitaring devices.

Construction

Quaity assu! n distripution systems

Canmanage, instiuct and audit contractors on conect realisation of water distribution systems, hydraulic balancing and setting of
parameters e.q. flow and temperatures

Construction

Commission

rdistribution system

|z able to commission the dsitibution sustem on functianality in all seasons, under full and partial laad. Can determine if the
installation operates as planned, makes sure the loreseen energy performance is realise

Ensurs sptimal tion of hat distributian

Can design a maintenance plan and instruct the Facility manager, to guarantze that the sustem achieves the designed energy saving|
goals, including hydraulic balancing en monitoring parameters

Technology Nr.

ERG6

window and/or glazing systems

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

Project phase

Short description

Detailed description of competencies

for competence level(s)

General knowledge on window andior glazing systems

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

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

device for performance of a glazing system. Can evaluate and desian optimal shading system andits control strategy.

Technalogy Nr.

ER7

Heating and cooling emission systems

Low temperature hesting systems
znd high temperature cooling
systems, surface heating/cooling

Short description

Detailed description of competencies

for competence level(s)

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

Understands the basic design principles of heating and cooling emission systems and can explain, regarding human comfort and
energy use. Caninvestigate and select the appropriate system according to the heating and cooling generation system.
Understands the specifics of high temperature coaling and low temparature 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 atingloooling emission systems for contracting purpose. Canmake detailed drawings and descriptions of the demanded
systems, in & way the contractar can affer a sustem or praducts that fulfill the demands.

Construction

Canmanage. instruct and audit cantractars on site during realisation of heating!oooling systemsz, based oninfarmation given by the
designer and the tender documents. Is able to instruct the contractor on the specifics of the system. Can audit the realisation on
eritical points.

Construction

Iz able to commission the heating ! cocling emission system on functionality in all seasons, under full and partial load. Can determine
if the installation operates as planned, makes sure the toreseen energy perfarmance is realised.

n . . " - .
Can set up a maintenance plan and give instructions to users in order to maintain settings and energy efficiency
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Technalogy Nr.

ERE

Electric heating systems

Electric hesting systems such as
InfraRed and slectric fioor/wal
neating can contributs toindoor
comfort and energy szving under the
right conditions (low frequency use,
or very high insulsted buildings|

Project phase

Short description

Detailed description of competencies

for competence level(s)

Has general knowledge on electric heating. understands the basic working and properties of electiic heating systems. is able ta take
partin discussions. |s aw are of the patential contribution to energy saving by local heating. Is aw are of the interactions between
electric heating versus pow er supply capacity.

|5 able ta perfarme a feasibility study in order ta determine wether application of electric heating is appropriate and sustainable under
the given conditions [e.g. room occupation, temperature, combort, avallsble heatlenergy source, construction of wallstfloorsioeiing).
Iz Familiar with different types of electric heating systeme (Infra red, floer and wall heating foi or panels).

=sign

Detailed engineering of electic he ating sustems. s able to caloulate the needed capacity for space heating under given conditions.
Has specializtic knowledge of radiation heating, PMV, properties and human interaction [e.g. how to design for high spaces]. |s able
to comply with available electical power supply

Construction

cuments

|5 able ta define and specifu the electic he ating system For use in contracting phase.

Construction

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

Construction

Commissio

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

Inu

Can design amaintenance plan and instruct the Facility manager on monitaring parameters, ta guarantes that the system achisves
the designed energy saving goals

Technology Nr.
Artificial ighting systems have 2 high
oowsr consumption. By using HF
e fluorescent ighting, LED ighting,
ERS Artificial lighting systems JEE Stnd

natural dayiight and programmed
control systems snergy can be usad
efficisntly

Project phase

Short description

Detailed description of competencies

for competence level(s)

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

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

Tan design an artificial lghting system based on e g daylight, timer, oooupation of spaces. |s aw are of technical speciications and
restrictions, such as power quality and energy sficiency ILED, HF flucrescent lighting). Iz aw are of influence of used materisls in light
bulbsiLEDPs on enwiranment [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 into account sustainabilivy of products.

Construction

Can commission arl
realised

ial lighting systems on quality and functionality and make sure the foreseen contribution to energy saving is

Technology Nr_
Ventilation system to guarantss good
indoar air qualty. The ensrgy use of

N this system iswery much dependent

ER10 Ventilation systems o o =

on the typs of systam, and the
quaity of ngineering and
construction

Short description

Detailed description of competencies

for competence level(s)

2 2 4

Has genetal knowledge on ventilation systems, understands basic principles, is aw.are of the importance of 140 on human
petfarmance and well being. ls familiar with concepts of oxygen, sshaust of carben dioxide, pollution, allergens.

stion and

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

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

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 altemative w ays of ventilation [2.9. stack ventilation, use of chimney effect). Also
advizes on need or use of opening windows.

Ferform

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 a yearly base in order to select a fitted concept.

Can advise on the uze of natural ventilation at night ta coal dow nthe building during summer time.

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

Construction

Can specify the design, describe impartant specifications, make drawings of the ventilation sustem. in 3 way that ensures optimal
performantce on energy and 4G findoor sit 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 rezlised energy perfarmance. Can determine wether the system
operates as planned and the designed energy performance is realised.

In use

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

Can instruct building users in order to make sure the system is used as designed iorin relation to energy performance and lA0]
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Technology Nr.

Communication

Project Short description
[if applicable]
General Effective communication within MZEE Understand the customer needs, and the opinions of actors involved in the project planning and implementation. Explain own
projects ideas, plans and requirements to customers, and partners from other sectors.
Concept design Prezent the design and reach consensus on | Present the design concept ta customers, project developers and decision makers. Moderate dizcussions, reach consensus
3 I | decisions, about the final design.
Communicate in contracting phaze, . . . i -
. egotiate with contractor f customer { project developer  decision maker. Understand and & & requirements of the
Construct . o hgplfll Mlegotiate with contractor ¢ customer { project developer f d ker. Understand and apply the req ts o th
anstruction understand andrespect the role of all 30tors | gitarant actors in the contract.
inunlued
Construction Coord.lnate contra.ctor.s and suppliers by Coordinate contractors and suppliers.
effective communication
Communicate with customers on . . . .
. ; X ollow-up and report back to customers about the implementation and construction phaze. Understand the users experience
Construction d i Follow-up and report back b b bout the impl bt d truction phaze. Understand th p
construction progress and experience o regarding building perfarmance
buildinn neformance
Inuse Comlmunlcatle with supplflers and facility Communicate and exchange with the technology suppliers, mainten ance personal. Ask. the right questions.
employers on energy performance
[ Instruct users and facility managers on Explain { understand the maintenance plan to maintain energy performance and proper IEG in the building. Train and instruct
energy performance of the building facility managers and building users.
General ElM project management To 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 EHte:ﬂnaL‘contth far 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
General The ua.lue:jbe.n;gtliqand inuestment Able to see and communicate the value, benefits and investment associated with BIM
azzociated wit
General Zf?fmhtate B":' ior;;munlcatlon between Able to Facilitate BINM communication between different stakeholders
ifferent stakeholders
General Enzure compliance with BIM standards Able to ensure compliance with BIM standards
General Establish arganization!praject BIM goals Able to establizh org anizationdproject EIM goals
Establizh organizationfproject Budgets,
General planning and costs for BIM implementation Able to establish organizationdproject budgets and costs For BIM implementation and maintenance,
and maintenance
General Test new staff in BIM knowledge and skills Able totest new staff in BIM knowledge and =kills
General Madeling competencies. Tobe able to create, update and evaluate BIM [aspect)models
General ;r"?qubleshoot problems a3 they relate to the Able to troubleshoot problems related to BIM systems
systems
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Project phase

Short description

Information management

Detailed descriprion of competencies

ﬂaEEhl:a bis} 2z 3 4
Pregaration Seiect spproprists modslingtost for NZEB desgn | Canselect sppriopriste design snd madelling tools. Has knowledge on the diferent susilable models For NZEE design.
Supervise the use ofinf: ti delingin desigr
Desizn r“"‘““s‘ USEETINTErMETAN MESEINEN SZEN i< able to analyse and interpret data from madeling tacls, has enperience to guide the team.
22z
pesen Uss 2nd management ofinfarmation madslswithin | Can use design and B softw are to prepare technical drawings. Dan define darsset crireria, manage and analyse dara, caloulare

ths NZEB design

[nZEE) energy performance.

Construction

Mansgs dats, kesp rcords ofimplementation,
monitor outcome.

Canmanage data within the information model, keep recards of implementation, monitor outcomes

Construction

Maniter the 2nzrgy 2nd |EQ performancs with uss of
information modeling

Manage data, continouosly monior the building (nZEE) energy and IEQ performance.

Construction

Stz Utization DIENNINg to Erapnicaly represEnt bath
t

mlrinis nhaz=s ofthe consrelction process

mansntand tempara

an sits during

Able ta graphically represent wilization planning during canstruction

istru

Able to perform 40 visualization of constuction schedules

Able ta layout Lacility assemblies!automate contral of the locationimovement.

Construction

Able ta record madelling ta depict an accurate reprezentation of the phyzical conditionstenvironment, and azzetz of atacility

Able taintegrate models in different databaszes

Inuse

#Able to build maintenance schedulings

Inus=

Able to build analysis sustems

Able ta set up an arganized management system

Inuss

Able ta set up an space management systams

Able ta use laser soanning pointclouds to model, compare and evaluate Facility and relsted sustems

Able ta phatogrammetry to model, compare and evaluate facility and related sustems.

Tobe sble ta zet up BIM warkflow = and processes

Tobe able ta =2t up an BIM execution plan

Tobe sble ta evaluate the use of BIM for design and construction processes

Able to manage BIM knowledge in arganizationz/projects.

Able to manage BIM roles snd respansibilities in arganizationslprojects

Able to manage organization and project BIM risks

Able ta manitar, repart and contral BIM implementation in arganizationsiprojects

Able ta incorpate infarmation about BIM

Able to evaluate new BIM related technalagies

Able to evaluate BIM processes. routines and workflows

Able to develop and implement in organizations!projects

Able to apply BIM standards
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Technalogy Nr.

Project phase
Ll spoficab

Short description

Collaboration

Detailed description of competencies

Freparation

Desig

Construction

Construction

Construction

Inusz

n crosstradstzams towards comman

B

Contribute ta the work in cross-trade teams applying. adapting own methods and knowledage from its own sectordiscipline. Fallow a
cross-disciplinany approach, able to define and work tow ards common goals

Technalogy Nr.

Praject phase
[Fapo

Short description

Quality assurance

Detailed description of competencies

Freparation

Define QA criteria toensu
performance

gy and IEQ

Define measure able G oriteria with appropriste data input, sscarding to customer nieeds ta ensure nZEB energy and IEQ
performance.

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 BAC where applicable.

Construction

Define GA monitoring

thodology

Define the QA monitaring methodology with measureable GA criteria a5 part of the contract

Construction

isation

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

Construction

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

entraiand

Able ta establizh quality management

Sustainable architectural design

Being able to design [with 2l project
partnersinvoived) a nZEB building
with comfart and sustainability asan
sim; Having 2 good understanding an
ths nsrgstic cons=quences of svery
decision made during the design

Project phase

Short deseription

Derailed descriprion of competencies

for competence level(s)

Geners Understand theimpact of architectural desigs Has knawledge on a halistic and integrative sustainable architectural design approach, understands the various participants and
T sustainabiity and = v performance 1ales in the sustainable construction project. Is familiar with means for energy reduction, production and management,
) ) Has knowledge on uarious construction materizls and technelagies, their performance, bensfits uersus costs. |z sble to deseribe
Preparstion onstructions and materiaks
project demands regarding sustainability performance and discuss within project team how ta achieve
) Krowledge on how far the perfermance can be achieved using passive measures, less prone to failures and without mainesnance
Preparation £y messUres

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

ectursl sustsinatls building

Has an holistic view onintegrative sustainable architectural design process. Can produce an holistic design, whichincludes passive
measures that are complemented by active technologies in a sensible way. |5 able to select materials and technologies that fulfill the
specified demands on sustainability, taking into account national regulations and certification structure of materials.

i£n of 2 sustsinabie and fisxible fioorplan

Can design location of technalogies in an easy to access for maintenance location and to not infere with the occupant and her
comfart. Can design, based on the project room book, in a flexible and hence durable sustainable way: the floorplan can be easily
adapted over the years to various ocoupants and their needs inorder to extent the life erpectancy of whole building. How ta translate
project requirements into a roombook used for sustainable design

Defins the buildings

gy performance in tendar

Construction dmcuments Define building perfarmance as part of the contract. Select companies with experience and training of the selected technolagies
Construction Apply quality management thraughout the realisation phase. Coordinate between team members of different diciplines
Canstrucrien sy parforman Measure and analyse the realised performance, define and manage performance gaps

Inuse Instruct the facility managsr on runningand Ensuring the building manager has all the knowledge helshe needs to run the building in a w 2y the energy performance is achieved.

maintaining the buildings

ergy performa

Hand over and train bilding manager in running and maintaining the buiding
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Technology Nr.

Being able to design integrally with

156 Integrated design the otherinvotved NZEB buiding
distiplines
Project phase |Short description Detailed description of competencies for competence level(s)
} h 2 | 3| a

_| Theoretical knowledge of integrated design processes and concepts. Has theoretical understanding of design process and how
* | desigriers think

Krewledge oninteiplay between all aspects of building design, Bulding use and curdoor 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 methods for passive energy technologies. Able to apply and combine design methads for passive
enargy technolagies

Able to integrate life cucle concepts in different project phases.

Can define and communicate design goals

To be able taview, navigate and extract infarmation to evaluate properties in a given area

Can use goals and targets 2= means of measuning success of design proposalz, Able 1o apply, combine and eualuate advanced
methods for analysis of the interplay betw een energy systems, architectural concepts, building design, building use, outdoar climate
and HVAC systems.

Technology Nr.
Being able to asses building materials
157 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 materials, influence of materials on the global envirnment during its whole
lifecycle. Can explain the importance of using sustainable materials.

Can explain the necessity of uze of sustainable materials. |z aw are of the consequences of wrong application of materials on their
and the building’s sustainability. Knowledge onhow far the perfformance can be achieved using passive measures such as
sustainable constiuction materials, less prone to Failures and without maintenance costs and regquirements

|z able to desciibe demands on sustainability of materials within the project and discuss within project team. E. g life expectancy,
recycling, Follows developments snd innovations.

Iz able to select materials that Fulfill the specified demands on sustainability, taking into account national regulations and cernification
structure of materials. Has general knowledge on applicable regulations. Holistic design with chosen materials applied in corect
manner and composition with each ather and other materials,

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

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

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

Commissioning

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

Usz & Maintain

Technology Nr_

Baing able 1o asses marerials on
158 Sustainable installation materials sustainabifity and make the right
selzctionsin the design

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

Has general knowledge on sustainability of technologies, influence of them on the global environment during its whale fecycle. ks
aware of the conzequences of wrong application of technolagies on their and the building's sustainabilin.

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

Has knowledge onhow tar the performance can be achieved using passive meassures, les= prone to failures and without
maintenance costs and requirements. Complement passive measures with as few as necessary technologies

Fraduce a holistic design, which includes passhe meastres that are complemented by sotive teohnologies in 2 sensible way. | abls
to select materials and products that fulfill the specified demands on sustainabiliy, taking into account national regulations and
certification structure of materials.

Defin,

uments | Choose companies with experience and training of the selected technologies

Can apply quality management thraughout the realisation phase on sustainability of materizls. Coordinate the project team to ensure
designintent iz built in correctly

Quality assu

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

Commissicning

Has kniawledas an amy requirements of materials and rechnalogies [aperate, maintenance, cleaning]. Train building manager in any

52 B Maintain
requirements regarding the materials

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

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




DEE

Technology Nr.
Hzving 2 clear view onindoar
. . . environmental consequances of
1S9 Environmental (indoor) quality every choice madein the design
process
Project phase  |Short description Detailed description of competencies for competence level(s)
2 3| 4
Understand the intergley betw Has general knowledge on environmental indoor quality, understands the interplay betw een energy performance andindoor
perfarman Q environmental quality.

Technology Nr-

Economics

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

i zppiics

D nancizl boundary condition, prepars 3 Prepare a financial plan with cost-benelit anaysis, and LCC scenarios about the ngEB constiuction project. Collect information on

Financial planning
FEMNE e nsncial pizn market prices. ldentily svailable public and private incentives and funding

‘Comolywith the financizl boundary conditicns ofthe | Apply cast aptimal calculation For the nZEB contruction praject. Design bankable projects. fpply LCC analysiz. Define the financial
on maksr, framewark and plan for the energy performance contracting offer according to the callfor tender.

Megatiate the financial plan of the contract with aceptable prices contracting with private and public funding. Neaatiate better prices
ontract with suppliers. Evaluate the financial feasibility of the offers, select the best value for money offer. fgree and integrate a financial
plan with appropriate fiancial guarantees in the cantract.

Contracting financial plan of

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

Contracti .
bodies.

n 5 banksble project, apply for funding

Manitar and ensure that spendings comply with the financial plan and boundary conditions. Manitar the spending and manage the
financing of the investment. ldentify and handle deviations fram th financial plan, apply financial guarantees of the contract.

ofspendings

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

Commissioning and
= Identify and solve problemsin financing Identify and handle deviationz from the financial plan, apply financial guarantees of the contract
us=

Technalogy Nr.

Procurement

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

Has knowledge on the criteriafor a succeshull tender and contracting. ls sware of compliance with legal and technical aspects and

‘Genera Understand tender and contracting phase y . T e N N
green procurement. |z able ta define appriopriate tender specifications within the own field of experize

Prepare appropriste tender speciiications to achieve nZEB level performance. Understand the techrical needs, define the
adequate technical specification Including measurable energy and IEQ perform ance criteri,

Defing, understand and compty with t
2nd project man

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.

ment rz

Define appropriate guarantess that apply if the technical ! performance criteriais not met. Integrate appropriate guarantzes in the
contract that apply if the technical ! performance criteriais not met.

s to nZEE parformancs

Prepare offers that meet the tender specification ta reach nZEB perfarmance. Sucsesfully manage the public procurement process,
analyse tenders and zelect the appropriate offer. Handle legal issues. manage contract preparation. Negotiate with
tenderersicontiactor.

ntracts enzoh

Manitor project realization according ta the TS and the contract. Identify and handle deviationsibreach of the contract, negotiste

Reslization Meniter project resfisation and handie
eventual changes.
- - e e - Hand and take-ouer the building. monitor whether the contracted perfformance iz met. Analyse and report whether the contracted
Commissioning Meniter buiding performance . P : "
nZEB performance is met, identify and report about performance gaps at handover and during the operational phase.
52 B Maintain |denty 2nd sof roblemsin building Identify and handle deviationzibreach of the contract, apply guarantees during the operational phaze. Megatiate and take the

necessary legal steps if the contractual requirements were not met.
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