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Executive Summary

"The OptEEmMAL Solution for Energy Efficient District Retrofitting" - OptEEmAL Project Final
Conference in Valladolid

The Horizon 2020 funded project celebrated its Final Conference in Valladolid, Spain on 20th
February 2019. Project partners presented the achievements of the project and the solution for the
energy efficient retrofitting design at district level.

After three years and a half of work, the OptEEmAL consortium was proud to present an Optimised
Energy Efficient Design Platform for refurbishment at district level, able to design energy efficient
retrofitting projects that are based on different energy conservation measures to improve the
performance of a district.

The participants discovered the multiple benefits the OptEEmAL Platform can bring to the design of
retrofitting measures at the project’s final conference. The OptEEmAL project partners presented the
great technological achievements of the project, the challenges they overcame and an outlook of
what can further be done to revolutionise the energy retrofitting sector. During the conference, the
OptEEmMAL Platform was presented and the audience was guided through the different steps of the
platform. The conference was concluded with a site visit to the Cuatro de Marzo district in Valladolid
where retrofitting actions have led to a reduction in energy consumption of over 50%.

In the following, the different steps and measures that led to a successful final conference will be
explained in more detail.

OPTIMISED ENERGY EFFICIENT DESIGN
OptEEmAL |



- DY@&:M Proceedings of the Final Conference 8/ 24

1 Conference

1.1 Concept
With the OptEEmAL project coming to an end the concept of conference was designed to present the
project findings, the technological challenges the consortium overcame and the great technological

achievements the project has made possible. All partners involved in the project were included in the
conference programme.

1.2 Agenda

The agenda was presented as follows:

AGENDA

Registration and welcome coffee

Welcome and introduction
Nathalie da Silva | Steinbeis-Europa-Zentrum

Conference opening
Manuel Saravia | Ayuntamiento de Valladolid
José R. Peran | CARTIF Technology Centre

The OptEEmAL project: a platform to design energy efficient retrofittingprojects for
districts
Miguel A_ Garcia-Fuentes | CARTIF Technology Centre

The next steps towards decarbonising the building stock: a view by the Green Building
Council
Emilio M. Mitre | Green Building Council Espafia (GBCe)

An approach to nearly zero energy retrofitted buildings: the Energiesprong model
Arnaut Andrews | Nottingham City Council and Energiesprong UK

Coffee break

District data model to represent an energy efficient retrofitting project at district level
Gongal Costa | FUNITEC

11:30

Integration of simulation models to evaluate the performance of candidate retrofitting scenarios
Georgios Lilis | Technical University of Crete
El Hassan Ridouane | United Technologies Research Centre Ireland Lid

Generation and optimisation of candidate retrofitting scenarios with a catalogue of Energy
Conservation Measures

Diana Manjarrés | TEGMALIA

Juan Pedrero | TECNALIA

Development of a platform integrating tools, users and processes to support energy efficient
retrofitting of districts

Marco Baldaccini | Expert System

Luca Scaramella | Expert System

Alican Tutumiu | Argedor

13:00

14:30

8
g

15:00

Lunch break

User's engagement and demonstration of the use of the platform
Maxime Pousse | NOBATEK / INEF4

Round table: how does OptEEmAL support strategies for energy efficiency retrofitting?
Moderator Carmen Devesa | AEICE. Efficient Habitat Cluster
Panelists  Iker Martinez | Fomento de San Sebastian

Elin Dalaryd | Lunds Kommun

Maxime Pousse | NOBATEK / INEF4

Conclusions and presentation of best practices

Sugana Martin | CARTIF Technology Gentre
Nathalie da Silva | Steinbeis-Europa-Zentrum

Visit to case study- Cuatro de Marzo
Cecilia Sanz | CARTIF Technology Centre

End of Conference

Figure 1: Agenda of the OptEEmAL Final Conference

OPTIMISED ENERGY EFFICIENT DESIGN
0 ptE E m AL PLATFORM FOR REFURBISHMENT
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The OptEEmAL project partners presented the great technological achievements of the project, the
challenges they overcame and an outlook of what can further be done to revolutionise the energy
retrofitting sector. During the conference, the OptEEmAL Platform was presented and the audience
was guided through the different steps of the platform.

Besides the presentation of the partners' achievements in this project and the relevance of the
OptEEmMAL Platform for the design of retrofitting actions, exciting keynote speeches rounded off the
event: about the next steps towards decarbonising the building stock by a representative of the
Green Building Council and an approach to nearly zero energy retrofitted buildings presented by
Energiesprong UK.

The event offered a great opportunity for city representatives and public authorities, urban planners,
architects and experts from the energy and construction sectors to exchange on energy efficient
retrofitting topics.

Also, the project’s final booklet was handed over to the participants, offering an excellent overview
about project objectives and the different modules of the OptEEmAL Platform.

For a detailed insight into the content of the sessions, the presentations of the speakers are
attached in the appendix.

1.3 Participants
The participants discovered the multiple benefits the OptEEmAL Platform can bring to the design of
retrofitting measures at the project’s final conference.

37 international participants attended the event. Most of the participants were Spanish, but there
were also representatives from England, Italy, Germany, Sweden, France, Ireland, Turkey and
Greece.

The following table shows the different participants by organisation, city and country:

Company/Organisation City Country
CARTIF Valladolid Spain
Energiesprong UK Nottingham UK
Expert System Rovereto Italia
OFundacié Privada Universitat i Tecnologia Barcelona Spain
Steinbeis-Europa-Zentrum Stuttgart Germany
Lund Municipality Lund Sweden
AEICE Valladolid Spain
Lund Municipality Lund Sweden
Veolia Servicios LECAM S.A.U. Valladolid Spain
VEOLIA Valladolid Spain
Consultor Urbanismo, Arquitectura y Desarrollo Local ~ Freiburg Germany
CARTIF Valladolid Spain

CARTIF Valladolid Spain



Acciona

HOBO

Valladolid City Council

CARTIF
Steinbeis-Europa-Zentrum
Freelancer

Technical University of Crete
Fundacion TECNALIA

VEOLIA

CARTIF

Fomento San Sebastian
GBCe

Fundacion TECNALIA
NOBATEK

ana prada diseno de interiores
United Technologies Research Centre Ireland

Ayuntamiento de Palencia
CARTIF

Expert System

CARTIF

ARGEDOR Bilisim Teknolojileri
Universidad de Valladolid
Promantio

CARTIF

Sevilla
Valladolid
Valladolid
Valladolid
Stuttgart
Crete
Crete

Pais vasco
Valladolid
Valladolid
San Sebastian
Valladolid
Pais Vasco
Anglet
Valladolid
Cork
Palencia
Valladolid
Rovereto
Valladolid
Ankara
Valladolid
Valladolid

Valladolid
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Spain
Spain
Spain
Spain
Germany
Greece
Greece
Spain
Spain
Spain
Spain
Spain
Spain
France
Spain
Ireland
Spain
Spain
Italia
Spain
Turkey
Spain
Spain

Spain

Table 1: Overview of OptEEmAL’s Final Conference participants
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2 Marketing

In the following paragraph, the marketing measures before and during the conference will be
discussed in more detail.

2.1 The Conference webpage

The event was set up on various websites in order to achieve the widest possible reach. First, the
event was placed on the project's own website. The registration tool Eventbrite was used to offer the
registration for the event in English and Spanish.

In addition, the project partners promoted the event via their own websites.

e

0 ptE E m A I_ About OptEEmAL~ Platform News Evenis Press Comerv Newsletter Contact

OPTIMISED ENERGY EFFICIENT DESIGN
PLATFORM FOR REFURBISHMENT

AT DISTRICT LEVEL

Home — Events

OptEEmAL Project Final Conference Yew=
22022019
OptEEmAL Final Conference - Project
20.02.2019, 08:30 - 17-00 , Museo de |a Ciencia de jid. Av. de 59, 47014 id, Spain partners present the
Platform bringing a new vision for the
& EeB sector!
Be part of the OptEEmAL Project Final Conferencel After ﬂveeysfsanda half of intense
work, the
The OptEEMAL project is coming to an end and project partners will be presenting the achievements of the project and the ultimate s Wffm:ﬁ":rg Efﬁue:::s@! Jevel
solution for the energy efficient retrofitting design at district level at the project’s Final Conference in
Valladolid, Spain on 20th February 2019.
Learn about the relevance of the OptEEmAL Platform for the design of retrofitting projects and exchange with other experts on energy — read more
efficiency and bulding topicst
17.02.2019
If you are a city representative, a city planner or an interested expert from the energy, architecture or construction sector, come join OptEEmAL perts te Platform at : ::.‘?-m
‘our OptEEMAL Project Final Conference to learn about what benefits the OptEEmAL Platform can bring to the design of ing p General and
projects at district levels. Trainings!
Our OptEEMAL trainings took place in Lund
(sweden), San Sebastian and Trento!
Registration is open. just click here. / El registro esté abierto, inscribete agui. — read more

Find more information about the event and the agenda here.
Upcoming events

25.02.2019, 09:00- 01.05.2019, 18:00
Wels, Austria

‘World Sustainable Energy Days
meﬁmmys.u'ldio!dersmaehieve
OptEEmAL S

Figure 2: Conference webpage on OptEEmAL website

J_,—_—lj—‘ OPTIMISED ENERGY EFFICIENT DESIGN
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FEB
20

OptEEmMAL Final Conference
OPTIMISED ENERGY EFFICIENT DESIGN

0 tEE AL PLATFORM FOR REFURBISHMENT by Centro Tecnolégico CARTIF
p m A DISTRICT LEVEL

OptEEmAL project - Final conference

Science Museum. Valladolid
20th February 2019

Free

= (=] E £ eosteomar_eu
Q? Sales Ended Details
Be part of the OptEEmAL Project Final Datefod Time
Conference| Wed, 20 February 2019
: 08:00 - 17:30 CET
. Add to Calendar
About this Event
The OptEEmAL project is coming to an end and project Eocation
partners will be presenting the technological challenges Museo de la Ciencia de Valladolid

Figure 3: Registration via Eventbrite

2.2 Promotion materials

2.2.1 OptEEmAL Final Conference Flyer

A conference flyer with the agenda was produced to use for promotional purposes. It was distributed
via the project’'s website, the websites of the project partners and via Social Media. To exclude
language barriers, the flyer was produced in English as well as in Spanish.

The flyer has taken up the existing Cl of the project to ensure consistency. In addition to the agenda,
a text on the conference itself and some background information on the demo site visit were
included. On the back of the flyer the different possibilities to get in contact with the OptEEmAL team
were pointed out. In addition, more information about the registration as well as the registration
deadline and the address of the venue were shown.

In the following the two flyer versions are displayed.

OPTIMISED ENERGY EFFICIENT DESIGN
OptEEmAL |
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= @ OptEEMAL project

Registration

This conference is free of charge

Please register until 14% February 2019 under the following link
htps: url.com/opteemal

Venue
Museo de la Ciencia de Valladolid
Av. de Salamanca, 59, 47014 Valladolid, Spain

Collaborators
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RS o cpee el @ valagol:
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Partners
9% CARTIF  ARGESSR  {snoslizmstonens
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[obatek  (&%E%ES

STEINEEIS-
f suross- Ehabitech  tecnalia ) ke

ZENTRUM

‘Technical :
8§ o 152 G

o

OptEEmAL

OPTEEMAL PROJECT
FINAL CONFERENCE

OPTIMISED ENERGY EFFICIENT DESIGN
PLATFORM FOR REFURBISHMENT
AT DISTRICT LEVEL

The Solution for Designing
your Energy Efficient District
retrofitting Project

-

[ Rttt

OptEEmAL Final Conference
Venue: Museo de la Ciencia (Valladolid)

Date: 20* February 201¢

Registration and welcome coffee

Welcome and introduction
Nathalie da beis-Europa-Zentrum

[ r——
Manuel Saravia | Ayuntamient

| CAR

The OptEEmAL project: & platform to design energy efficient retrofittingproj
districts
Miguel A_Garcia-Fuentes | CARTIF Technologly Centre.

R

rong UK

10:30 Coffee break
District data model to represent an energy efficient retrofit
ITEC
Intzgration of simulation models to evaluste the performance of candilate FetToRtting Scenarios
Georgios Lilis | U y of Crete
El Hassan Ridouane | United s Re:
‘and optimisation of candidate retrofiting scenarios with @ catshogue of Energy
Measures
rés | TECN
| TECNALIA
Development of a platform integrating tools, users nd rocessesta Support energy efficient

retrofitting of districts.
Ex

13:00
User’s engagement and demonstration of the use of the platform

Maxime Pousse | NOBATEK / INEF4
Round table: how does OptEEmAL support strategies for energy efficiency retrofitting?

| AEICE. Effcient Habitat Cluster
Pa Ther Mart .
Elin Dalaryd | Lunds K
NOBAT
17.30 End of Conference

BE PART OF THE OPTEEMAL PROJECT FINAL CONFERENCE!

Yet, another successful EeB undertaking, the OPtEEMAL project, Is
coming to an end. Within the project, an Optimised Energy Efficient Design
Platform for refurbishment at distriet level is being developed, able to
design energy-efficient retrofitting projeets that are based on different
energy conservation measures to improve the behaviour of a district.

Use the opportunity and learm maore about the benefits the OptEEMAL
Platform can bring 10 the design of retrofitting projects at distriot level at
the project’s final conference in Valladolid. Spain! On February 20™,
2019, the OptEEMAL project partners will present the great technological
achievements of the project, the challenges they overcame and the
outlook of what ean further be done to revolutionise the energy retrofitting
sector. And of course, there will be enough room for expert discussions
and a vivid exchange an energy efficient retrofitting projeots!

VISIT TO CASE STUDY: CUATRO DE MARZO

The residential district of Cuatro de Marzo underwent an integrated
retrofitting process that has led to a 54% of reduction in the energy
consumption. Integrating passive measures, active solutions, renewable
energy sources and control strategies, it is a perfect example of the type
of retrofitting projects that OptEEMAL aims at supporting. This was the
reason the project partners selected this case as one of the case
studies to design and implement the OptEEmAL tool. The attendees
will have the possibility to leam first-hand about the actions implemented
‘within this district and their related benefits.

Be part of the OptEEmAL Final Conference!

More information and the possibility to register, please check our website

Figure 4: English version of the conference flyer
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OptEEmAL OptEEmAL
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A —— DEL PROYECTO OPTEEMAL

Se contard con traduceién simuitanéa.

El registro es obligatonio. Pugde hacerlo hasta el 17 de febrero
de 2019 a través del siguiente enlace:
https:///tinyurl.com/opteemal
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OptEEmAL Conferencia Final

Lugar: Museo de la Ciencia (Valladolid)

Fecha: 20 de febrero de 2019

iFORMA PARTE DE LA CONFERENCIA FINAL DEL PROYECTO OPTEEMAL!

El proyecto OptEEmAL, financiado por la Comisién Europea bajo el para-
guas de la iniciativa de Edificios Energéticamente Eficientes (E¢B) esta
llegando a su fin y 10s socios han organizado una Conferencia Final donde
Apertura de la conferenci poder compartir ¥ g0 ma:
Ma Re\ émws r'f'“m oiid de tres afios de duracién. EI proyecto ha servido para desarrollar una
Sl herramienta software de soport al disefio de proyectos de rehabilitacion
energética de edificios 2 escala de distrito basados en el analisis y
imi; i la i6n de diferentes

de que
Medidas de Conservacion de Ia Energia.

‘Aproveche esta oportunidad para poder conocer de primera mano el
proyesto ¥ los beneficios que la herramienta OPtEEMAL ofréce a los
d ilitac st

gent |

Préximos pasos hacis I descarbonizacion del parque residenciak: perspectivas desde e
ncil Espaiia

hacia edificios de consumo casi nulo: el modelo de Energlesprong
SR g La Conferencia tendra lugar el préximo 20 de febrero de 2019 con una
agenda disefiada para poder presentar 10s logros tecnoldgicos del
proyesto, los i ylas ivas de futuro de la rehabil-
itacion energética. ¥, por supuesto, también habra tiempo para debatir
©ON expertos gue ofreceran su visidn sobre un seetor clave en la conse-
cucion de los obje i atico y reduceion .

e e e VISITA A UNO DE LOS CASOS DE ESTUDIO: CUATRO DE MARZO
e s S El distrito residencial Cuatro de Marzo se ha sometido recientemente a un

= CNALIA proceso integrado de rehabilitacion que ha llevado a una reduccién del
54% e el CONSUMO de energia. Itegrando medidas pasivas, soluciones
activas, fuentes de energia renovables y estrategias de control, es un
ejemplo perfecto del tipo de proyectos de rehabilitacion a los que
OptEEmAL pretende dar soporte. Esta fue la razon por la que los sogios del
proyect seleccionaron este caso como uno de 10s caso de estudios para
disefiar @ la OptEEmAL. Los asi tendran
Ia posibilidad de conocer de primera mano las acciones implementadas
dentro de este distrito y sus consiguientes beneficios.

Gitor Hibia Efcierte LAS PONENCIAS SERAN EN ESPANOL E INGLES, PERD CONTAREMOS CON TRADUCCION
= = SIMULTANEA A DISPOSICIGN DE LDS ASISTENTES.

iForma parte de la conferencia final de OptEEmALI

Para més informacién y acceder al registro, por favor visite nuestra pagina web

Visita 2 uno de los casos de estudio: Custra de Marzo
RTIF

Fin de I= Conferencis

Figure 5: Spanish version of the conference flyer
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2.2.2 OptEEmMAL Final Conference Poster
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Figure 6: OptEEmAL Final Conference Poster

Based on the Spanish version of the Conference flyer a poster was designed. The poster was printed
and distributed at local universities and faculties in Valladolid.
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2.3 Social media

2.3.1 Twitter

There was a lot of tweeting about the project's own twitter channel and the channels of the partners
before and during the conference. Below are a few examples are listed:

opteemal_EU @opteemal EU - 20. Feb. v
UE‘IE_Em_ Case study site visit to Cuatro de Marzo in @/ i - the final activity
in our conference. Carmen Sanz from \ explains why EUis
so valuable for #¢ fficiency in fitting # thanks to

all partners for making this possible!

@ Tweet Ubersetzen

Du, CARTIF, FomentoSS und 7 weitere
) (RART Q 12 ]

Figure 7: Tweet Site Visit

11 opteemal_EU hat retweetet

7 Gongal Costa @GonsCosta - 20. Feb. v
‘ Round table: how does OptEEmAL support strategies for energy efficiency

" retrofitting? ) stee

@ Tweet Ubersetzen

O La QO s )

Figure 8: Tweet Round Table
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opteemal_EU @opteemal _EU - 20. Feb. v
Opt Arnout Andrews from is presenting their approach to nearly
zero at the Final Conference in
today! Join us and find out more about the project

Tenants & R¢ sults:

D ge.
Procurement Kick oft

Figure 9: Keynote Arnout Andrews

EU - 20. Feb. v

opteemal_EU @opteem:
Opt Emilio M. Mitre from is speaking about the next steps towords
of the stock at our final conference in

more information

& Tweet Gbersetzen

Promotes Sustainability policies

GTR

Du, CARTIF, AEICE und 7 weitere

O T s Q 12 ]
Figure 10: Keynote Emilio M. Mitre

2.3.2 Linkedin

In addition to the activities via Twitter, the LinkedIn group of the project also referred the potential
participants to the conference. Below are a few examples are listed:
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Kathrin Eckerlin - 1st .
Project Consultant at Steinbeis-Europa-Zentrum (SEZ)
2w

Be part of the OptEEmAL Final Conference in Valladolid, Spain on 20th February
2019! Register now under: https://bit.ly/2MVMBXV
More information on the event are available here: https://bit.ly/2Dgd4bU

— L
UptEEmAL‘

OPTEEMAL PROJECT
FINAL CONFERENCE

Figure 11: Promotion via LinkedIn group

Nathalie da Silva + 1st wun
“J Innovation management & Technology Transfer, Innovation in SMEs & Corporate
A 1mo « Edited

Dear OptEEmAL members,

The OptEEMAL project is coming to an end and we are proud to present the
progress and achievements the OptEEmAL partners have

Find more information on our first OptEEMAL Training in Lund under https://Inkd.in
/dw5tFTu!

You can find more information on the other trainings taking place in San Sebastian
and Trento in February here: https://Inkd.in/dgeYqax!

And don't miss our FINAL CONFERENCE on February, 20th 2019 in Valladolid in
Spain. You can learn about newest trends in the retrofitting sector from experts like
Arnaut Andrews (Energiesprong UK) and see which breakthroughs the OptEEmAL
Platform and project have achieved. You can register now under: https://Inkd.in
/dmqjRXZ!

Please share this information with interested city and municipal representatives,
enrgy consultants, architects and construction and retrofitting experts!

Let's revolutionise the design of retrofitting projects! #energyefficiency
#retrofitting #constructionjobs #smartcities

Sincerely,
Your OptEEmAL Team

Figure 12: Promotion via LinkedIn group
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2.4 Promotion via partner’s various media channels

To ensure a proper dissemination and communication of the event, the conference information and
flyer were distributed via mailings to Smart City projects by SEZ and CAR and “personal”/targeted
emails to potentially interested authorities and companies (city representatives, public authorities,
city planner and interested experts from the energy, architecture or construction sector). The
LinkedIn and Twitter accounts of the project partners’ organisations and/or personal accounts were

used for awareness raising as well.

2.5 Promotion via other channels

In order to promote the conference as widely as possible, various channels were used and

multipliers asked for support.
2.5.1 BUILD UP

The conference was published on the BUILD
UP web portal, The European Portal For
Energy Efficiency In Buldings. The BUILD UP
web portal is intended to reap the benefits of
Europe's collective intelligence on energy
reduction in buildings for all relevant
audiences. It brings together new
practitioners and professional associations
while motivating them to exchange best
working practices and knowledge and to
transfer tools and resources. The BUILD UP
web portal targets professionals working in
the building sector (public or private) with an
interest on the latest developments at
technical or practice level, policy legislation,
financial issues, etc related to energy
efficiency.

I BUILD UP

News & Events

OptEEmAL Project Final Conf

T

OPTEEMAL PROJECT
FINAL CONFERENCE

OPTIMISED ENERGY EFFICIENT DESIGN
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The Solution for Designing
your Energy Efficient District
retrofitting Project

o e e
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O February 20th, 2013, the OPLEEmAL project partoers will resent the tachaslagical

furthar be done t revolatonise the energy retrling secter. do of course, there wil be
anagh room for axpart discussions and a o exchangs e aneery e

Figure 14: Screenshot of OptEEmMAL article on
BUILD UP

OptEEmAL

OptEEmAL Final Conference

The OptEEmAL project is coming to an end.
Within OptEEmAL, an Optimised Energy Efficient
Design Platform for refurbishment at district level
was developed. able to design energy-efficient
retrofitting projects that are based on different
energy conservation measures to improve the
behaviour of a district. Learn more about the
benefits that the OptEEmAL Platform can bring to
the design of retrofitting projects at district level
at the project's final conference in Valladolid,
Spain!

On 20 February 2019, OptEEmMAL will present
the great technological achievements of the
project, the challenges they overcame and the
outlook of what can further be done to
revolutionise the energy retrofitting sector.
Moreover, there will be two Keynote speaker on
the following topics:

* The next steps towards decarbonising the
building stock: a view by the Green Building
Council

= An approach to nearly zero energy retrofitted
buildings: the Energiesprong model

More information on the agenda will be available
soon on the website. Registration is open until
Thursday, 14 February 2019 please register
here.

Figure 13: OptEEmAL article in SCIS newsletter

"_/_\_|—I
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The article about the OptEEmAL conference can be found under this permanent link:
http://www.buildup.eu/en/node/57061

2.5.2 SCIS newsletter and SCIS website

The Smart Cities Information System (SCIS) is a knowledge platform to exchange data, experience
and know-how and to collaborate on the creation of smart cities, providing a high quality of life for its
citizens in a clean, energy efficient and climate friendly urban environment. The SCIS monthly
newsletter reaches a large number of project developers, cities, research institutions, industry,
experts and citizens from across Europe. In the January edition the OptEEmAL Final Conference was
featured. Please find the newsletter via the following link:

https://smartcities-infosystem.eu/newsroom/newsletter

In addition, the OptEEmAL Final Conference was also listed in the event calender on the SCIS
website:

https://smartcities-infosystem.eu/newsroom/events/opteemal-project-final-conference

2.5.3 Women4Energy Network

The OptEEmAL Project Final Conference was also promoted via the European Network of Women for
Innovative Energy Solutions, which connects women from all backgrounds and working cultures in
the energy related sectors. The network shared the invitation via its Twitter channel
@Women4Energy.

Women4Energy @Women4dEnergy - Jan 21 v

v ) A month can fly by very fast, so APPLY for the @opteemal_EU final #conference
taking place in #Spain on the 20th of #February! More information will be
available soon on the project's website (see link below[El)

opteemal_EU @opteemal EU

*SAVE THE DATE* - 20.02.2019 | Valladolid, Spain

Be part of the @opteemal_EU Project Final Conference!

Project partners will present the technological challenges they overcame and
the great technological achievements the project has made possible! ...

Figure 15: Women4Energy Tweet about OptEEmAL Final Conference
2.6 OptEEmMAL branded chocolate

To have a fun way to promote the OptEEmAL project
and the project’s Final Conference small chocolates
with OptEEmAL branding were produced. They were
handed out to the participants during the Final
conference. The participants loved the chocolates and
they were very well received.

Figure 16: OptEEmMAL branded chocolate
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3 Feedback

During the OptEEmAL Project Final Conference a feedback form was handed out to the participants.
In the following paragraph the feedback given by 19 participants will be evaluated.

3.1 Organisation and Benefit

very much
Were you satisfied with jt was satisfying X . 3 3
the structure of the
conference? not that much,
there is space for 0
improvement
How was the very good X X X X X X X X X X X X X X X X x x 18
organisation
(information before the good X 1
conference,
friendliness) not that good
yes, fully
Did the event meet ~ Mostly X X X X X X X X X X 10
your expectations? e R e 0
not at all
yes, much X X X X X X X 7
Did you get new yes, some X X X X X X X X X X x 11
information? e T X 1
not any 0
very useful X X X X X 5
Was the event useful
for your future useful X X X X X X X X X X X X X x 14
activities.and et it UsEnul 2
cooperation?
not useful at all 0

Table 2: Feedback of participants

From nineteen participants sixteen were very much satisfied with the structure of the conference
and all were satisfied. The organisation was for the most part (18 votes) very good, only one person
found it good. The expectations were fully or mostly met and the participants received a lot of
information (7 people) or some information (11 people). Only one person did not receive so much
information. The question “Was the event useful for your future activities and cooperation?”
answered five participants with very useful and fourteen participants with useful. Overall, the
consortium received very positive feedback from the participants.

3.2 Open questions

Besides the multiple choice questions the participants also were given the opportunity to speak their
mind in answering three open questions. Please find the questions and the received answers below.
Your thoughts of today's event (hetworking opportunities, speakers):

- Good to have more companies, municipalities, etc. attending the conference
- Got some new ideas to apply in my city

J_,—_—lj—‘ OPTIMISED ENERGY EFFICIENT DESIGN
[ PLATFORM FOR REFURBISHMENT |
. - OPtEEMAL - GA No. 680676 ptEEm Al | EETE—



involve more stakeholders

very good for networking and to understand how the platform works

More info about the IPD approach

Length of presentations appropriate (more than 30 minutes makes it difficult to maintain
attention of attendees)

Speakers were on point, good subjects

Interesting to hear about the Energiesprung, subjects a little too technical sometimes; nice
lunch and nice venue

Event was well organized, bringing together stakeholders in the field of building
refurbishment for energy efficiency. Keynote speakers were knowledgeable and shared their
insights. Nice to hear positive perspectives about OptEEmAL from the invited attendees.

Your thoughts and ideas on which topics you would like to see in the programme and requirements
you have in that field:

Future work and validation results

Another 3D Modelling different than BIM

Similar projects/ links to other projects

nothing to add

Interesting to include in the programme the following topics: (1) the fact that the support of
big institutions and huge organizations are imperative to finance projects, (2) Getting the
financial support depends on the economical impact of the project and how the market
works.

For the limited time allocated to the event, the event was good.

Wish to see more technical work done in the project. OptEEmAL has done a lot and showed
very little

Your thoughts and ideas on how we can improve on today

Improve attendance for future events

Limit the free access of technicians to the platform

Bring more guests to see their thoughts on the platform

More details about structure of the platform and IPD approach, Wi-Fi connection was

missing
Event could have used a little more publicity outside the consortium, as it is a very
interesting project everything perfect

Invite more people who don't work in the project in order to raise the awareness of the
citizens about such an important topic like energy efficiency in buildings and the social,
technological and economical impact.

Advertise widely and in advance to have larger audience. Showcase the innovation
developed by allocating more time to technical sessions.
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4 Conclusions

This deliverable has been completed in M42 as part of subtask 7.3.4 Fairs and conferences to give
an overview on the organisation, contents and procedures of the OptEEmAL project’s final
conference and related activities carried out by the project partners. It is public and will be available
on the OptEEmAL project website, along with the video and audio recordings.

The event was reported in D7.4 Report on press releases, blogs, short articles, newsletter and
scientific publications.

The participants represented a healthy mix of representatives from municipalities, public authorities,
city planner and interested experts from the energy, architecture or construction sector. A high
number of promotional materials has been produced over the course of the project, i.e. 2 project
flyers, 2 videos, conference proceedings and information materials. This material can be used by the
project partners for further communication and dissemination activities in the near future upon
further development of the OptEEmAL Platform and tools.

| OPTIMISED ENERGY EFFICIENT DESIGN |
OptEEmAL - GA No. 680676 UptEEm AL
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5 Annexes

The presentations given by the speakers are provided in the following pages.
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Museo de la Ciencia de Valladolid
20th February 2019

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 680676

eu o www eu B@OptEEmAL_EU

Conference opening
Manuel Saravia |
José R. Peran | C

The OptEEmAL project: a platform to design energy efficient retrofittingprojects for
districts
Miguel A. Garcia-Fuentes | CARTIF Technology Centre

The naxt steps towards decarbonising the building stock: a view by the Green Building
Couneil
Emilio M. Mitre | Green Building Council Espafia (GBCe)

gs: the Energiesprong model
iesprong UK

OptEEmAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
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UptEEmAL FINAL CONFERENCE

11:00 strict data model to represent an e
Goncal Costa | FUNITEC

Georgios Lilis | Technical University of Crete
El Hassan Ridouane | United Technologies Research Centre irefand Ltd

Generation and optimisation of candidate retrofitting scenarios with a catalogue of Energy
Conservation Measures
DRiana Manjarrés | Juan Pedrera | T

Development of a platform integrating tools, users and processes to support energy efficient
retrofitting of districts

Marco Baldaceini | Luca Scaramella | Expert System
Alican Tutumiu | Argedor

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid
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User's engagement and demonstration of the use of tha platform
Maxime Pousse | NOBATEK / INEF4

Round table: how does OptEEmAL support strategies for energy efficiency retrofitting?
Maderator Carmen Devesa | AEICE. Efficient Habitat Cluster
Panelists  |ker Martinez | Fomento de San Sebastidn

Elin Dalaryd | Lunds Kemmun

Maxime Pousse |

Conclusions and presentation of best practices
Susana Martin | CARTIF Technology Centre
Nathalie da Silva | Steinbeis-Europa-Zentrum

Visit to case study: Cuatro de Marzo
Cecilia Sanz | CARTIF Technology Centre

OptEEmAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid
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FINAL CONFERENCE

8:00 Registration and welcome coffee
8:30 Welcome and introduction
Nathalie da Silva | Steinbeis-Europa-Zentrum
8:40 Conference opening
Covadonga Magdalena | Ayuntamiento de Valladolid
Sergio Sanz | CARTIF Technology Centre
H OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid

FINAL CONFERENCE

9:00 The OptEEmAL project: a platform to design energy efficient
retrofitting projects for districts
Miguel A. Garcia-Fuentes | CARTIF Technology Centre

9:30 The next steps towards decarbonising the building stock: a view
by the Green Building Council
Emilio M. Mitre | Green Building Council Espana (GBCe)

H OPtEEMAL GA no. 680676 OptEEMAL Final Conference 20™ February 2019,
Museo de la Ciencia de Valladolid
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10:00 An approach to nearly zero energy retrofitted buildings: the
Energiesprong model

Arnaut Andrews | Nottingham City Council and Energiesprong UK
10:30 COFFEE BREAK

11:00 District data model to represent an energy efficient retrofitting
project at district level

Goncal Costa | FUNITEC

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid
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11:30 Integration of simulation models to evaluate the performance of
candidate retrofitting scenarios

Georgios Lilis | Technical University of Crete

El Hassan Ridouane | United Technologies Research Centre
Ireland Ltd

12:00 Generation and optimisation of candidate retrofitting scenarios
with a catalogue of Energy Conservation Measures

Diana Manjarrés | TECNALIA
Juan Pedrero | TECNALIA

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid
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12:30 Development of a platform integrating tools, users and processes
to support energy efficient retrofitting of districts

Marco Baldaccini | Expert System
Luca Scaramella | Expert System
Alican Tutumlu | Argedor

13:00 LUNCH BREAK

|
- |
OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid
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Kahoot!

OptEEmMAL Final Conf. Test.

Join this Survey with the
Kahoot! app or at kahoot.it
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FINAL CONFERENCE

14:30 User’'s engagement and demonstration of the use of the platform
Maxime Pousse | NOBATEK / INEF4

15:00 Round table: how does OptEEmAL support strategies for energy
efficiency retrofitting?

Moderation: Carmen Devesa | AEICE. Efficient Habitat Cluster
Iker Martinez | Fomento de San Sebastian

Elin Dalaryd | Lunds Kommun

Maxime Pousse | NOBATEK / INEF4

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid
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16:00 Conclusions and presentation of best practices
Susana Martin | CARTIF Technology Centre

Nathalie da Silva | Steinbeis-Europa-Zentrum

16:30 Visit to case study: Cuatro de Marzo
Cecilia Sanz | CARTIF Technology Centre

17:30 End of Conference

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
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The OptEEmMAL project: an overview

CARTIF Technology Centre
Miguel A. GARCIA-FUENTES,

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 680676

eu www eu B@OptEEmAL_EU

Context: share of energy consumption
OptEEmAL & °

Other

Buildings
Residential 381%
24.8%

/g4

Industry
259%
Services
133 %
Agriculture
2,2%
L
Transport
333% Data source: Eurostat, 2014
OptEEmAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid
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UptEEmAL | Context: average housing building in EU
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UptEEmAL | Context: existing building stock

EU buildings construction date

T T 4%
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Almost 75% of the building stock is energy l ! ! Contral & 3
inefficient | s
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UptEEmAL Context: the overall challenge

EU Roadmap for moving to a competitive low carbon economy in 2050

Long-term objective of decreasing the GHG

emission levels for the building sector by 88%-
91% in 2050, compared to 1990 levels.

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid

UptEEmAL Main EU-policies (1)

* 2010 Energy Performance of Building Directive (EPBD)

q;& NZEB Dt::= Energy Performance Certificates E HVAC inspection schemes

i@ Cost-optimal performance requirements ~— Financial measures

* 2012 Energy Efficiency Directive

@ 3% renovation targets ﬁPurchase only energy efficient buildings

Aav
gl Long term renovation strategies

OptEEmAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
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Main EU-policies (2)
¢ 2016 Revised Energy Performance of Building Directive (EPBD)

o
* Long term renovation strategies = Decarbonising the building stock by 2050

—':E National energy performance requirements for comparison

J{;]\ Promote health and well-being of users

OptEEMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid

UptEEmAL Barriers—

Financial barriers Technical barriers Process barriers

Awareness barriers

Regulatory barriers

{DJackled by
(ptEEmMAL

OptEEmMAL GA no. 680676 OptEEmMAL Final Conference 20t February 2019,
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UptFE Diversity of actors / steps of involvement
| eban design Phase
Peliiatdeciionphase |
o] i |
IEMEIN
exisiting buildings
==

Misunderstandings

Late inclusion of wishes from specific actors
Difficulty to “speak the same language”
Difficulty to implement changes (time and cost)

H OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid
U CE Diversity of tools
pttE
=B Desil}nBu't_Id_er
* A wide variety of tools to investigate: = ii

— Energy aspects: DesignBuilder, Ecotect, IES, OpenStudio...
— Environmental aspects: GaBi, OneClickLCA, openLCA
— Same for social, economic and comfort aspects i SketchUp

RO
* Numerical formats
— vt - .db — .skp

— Xls — .dxf — .idf
— .pdf — .dwg - .

* Leading to problems of:
Data mapping/transfer
Misunderstandings

— Time

— Cost

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid
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Upt;-_- r The OptEEmAL Project
* H2020 project
— Energy efficient buildings

— Innovative design tools for
refurbishing of buildings at

district level .
— From September 2015 to
February 2019 . e
Y G nasn- ’M
* 13 project partners g e (51:%.‘
. ===l " & habitech
— Coordinated by CARTIF (ES) TR r— r

["5] CARTIF =

Final objective:

— Validate the OptEEmAL platform
atTRL7

H OptEEmAL GA no. 680676

OptEEmAL Final Conference
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T

20" February 2019,
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UptEEmAL Challenges to answer

The design of energy / resource efficient buildings (new or
to be refurbished) must involve all stakeholders within a

collaborative approach, allowing cost-efficient solutions.
Improving the planning process implies shared data,
practices and tools with proper training and education.

Challenges: e i
= Provide innovative design tools .. Bfocll e |
= Renovat(on|q>f bplldmgs as bart o[ a glohal eterév

] port theevaluatlon of retrofrtmg alternative

. re-interoperability among tools
= Solutions adapted to collaborative multi-disciplinary work

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid

OptEEmAL | SEAEEmAL main sblective

Web-based platform for clistrict
energy-efficient retrofitting design to:

* Support integrated design
methodologies (IPD methods)

* Systemic delivery of optimised
designs

* Reduce uncertainties and time of
the design process

* Provide improved solutions
compared to Business-as-usual
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Addressing retrofitting at district scale
District (within OptEEmAL): a group of entities (buildings, energy systems, etc.) for
which an energy relationship exists (or is planned to exist) in terms of passive,
active or RES systems, and which are planned to be retrofitted under the same
retrofitting project.

Retrofitting project: a case that OptEEmAL aims at solving characterised by the
district information model(s) containing information about actors, geometry,
materials, use, energy systems, their interconnections, boundaries, targets and

barriers.

District

Museo de la Ciencia de Valladolid
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ptEEmAL OptEEmMAL pillars

ECMs MCDA Use of
appmat:ll appmanh catalngn& deployment ontologies

1. SIMULATION 1. COMMON DATA
- using external tools MODEL (DDM)
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UptEEmAL User interaction - IPD approach

Collaborative multi-disciplinary work:
Integrated Project Delivery approach
leading to ensuring that all relevant

stakeholders are involved from the
beginning in the design process,
reducing time and uncertainties in the
whole process.
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STAKEHOLDERS (IPD METHOD) '
.............. P ——— Ll LS
STEP 1 STEP 2 STEP 3 STEP 4
DATA INSERTION STRATEGIES CHECK SELECT SCENARIO EXPORTATION
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UptEEmAL OptEEmMAL steps

Four working pillars that define the platform:

' a—o
@
m
o
H

* Problem statement: end-user involvement and input data

-

* Problem mapping: data integration (DDM)

°f

STEP 2

* Problem solving: tools for simulation and optimisation

9
m

* Solution exporting: serialisation and data exportation I'I'l P3

‘
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- 1) Problem statement
OptEEmAL | s

INPUT DATA
(IFC, CityGML,

Qe contextual)
St
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UptLE (2) Problem mapping

INPUT DATA
(IFC, CityGML,

Q)  contextua)
DATA

INTEGRATION
(DDM)

@ -

SIMULATION

4

Scenario O
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UptEEmAL | (3) Problem solving

INPUT DATA
(IFC, CityGML,

P contextual)

DATA
INTEGRATION
(DDM)

Scenario O

- OptEEmAL GA no. 680676

ECMs DATA

A 4

DATA
INTEGRATION
(DDM)

Scenario n
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UlitléEm:&'L ' (4) Solution exporting

INPUT DATA
(IFC, CityGML,
contextual)

A 4

DATA
INTEGRATION
(DDM)

Scenario O

- OPtEEMAL GA no. 680676

ECMs DATA

A 4

DATA
INTEGRATION
(DDM)

Scenario n

OptEEmAL Final Conference

BEST

SCENARIO

OUTPUT DATA
(IFC, CityGML,
reports, etc.)
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Focus on technical innovations: DDM
OptEEMAL | s ———

Considering the different scales, the different tools and
the different actors, a common data model has to be

created to facilitate interoperability between different
data sources

i OPTIMISATION DPls i
{IFE standard) ﬁ_ﬁ l SIMULATION
1 1 J
: HVACTOOL

P . B II ' : ECONDMIC ECOTOOL
(GityBML standard) | l
URBAN NEST
© Weather data SOCIAL! E+
CONTEXTUAL DATA & Cibrgy pricas
tmatthule seurceet © Users' objectives
© Socio-sconomic
data
From & Retrofitting Plan to a District Data Model
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Focus on technical innovations: Simulation toolbox

Considering the need to calculate District Performance
Indicators in different fields of expertise, a simulation

toolbox has to be <created to reduce manual data
management

DISTRICT RETROFITTING e DISTRICT MODEL —_— SIMULATION

Gptlmlser D&Tﬁﬁ:ﬂ Srrmion

I ENERGY HVAE TOOL

l ECONDMIC ECO T00L
Indimtﬂts Q } lIREAN ’ NEST
SOCIAL E+

‘ mmon

Messums
Catalogue Simulation and Optimisation in the District Data Model
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— ] l |

) Focus on technical innovations: ECM catalogue

Considering the need to have in a single place, technical,
operational, maintenance and cost BIM-compliant data

about Energy Conservation Measures, a catalogue has been

created.
More than 130 ECMs
-
GEMERIC ATA TECHNICAL DATA
d [ |
ADVANTAGES &
i DISATVANTAGES
MAINTENANCE ECONOMIC INSTALLATION ENVIRONMENTAL
FERETTA OATA DATA OATA DATA
ECM Catalogue Data Structure
- OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid
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OPtEEmAL | The ORtEEmAL platfom

Web-based platform for the design of energy
efficient refurbishment projects at the district level
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' 11 | The OptEEmAL platform: demonstration
OptEEmAL | Jhe QRtEEmAL B
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". 11 | The OptEEmAL platform: demonstration

H OptEEmAL TRL positioning
TRL 1 2 3 44 5 6
e [ e : Systeror Prototype

of concept corcept and/ar witicalandjor | et in alidation in mm‘ il Y

olrsarved and application praof of labaratory FEevant léaek ¢

reparind farmulated i anironmant ‘ervironmeant: s it

" :‘ Pillar 1; technological research ':‘ Pillar 2= product darm,
| ]
Prototyping, tests, demonstrations, experimental
devalopment, pllot actions
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[DETIMISED ENEREY EFFICIENT BESIGN
0 tEE AL VLATFURM FUR REFURBISHNEN]
p m

Thank you for your attention!

Miguel A. GARCIA-FUENTES

Area Director for Energy Efficiency in Buildings and Industry
OptEEmAL Project Coordinator
CARTIF Technology Centre

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 680676

eu o www eu E‘(‘l @OptEEmAL_EU

27.02.2019
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tEE AL PLATFORM FOR REFURBISHMENT
p m

OPTEEMAL PROJECT FINAL CONFERENCE
Multi scale integration for district simulations

OPTIMISED ENERGY EFFICIENT DESIGN

Goncal Costa, , FUNITEC (La Salle Architecture School)

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 680676

eu www eu E“@OptEEmAL_EU

What is a district ?

OptEEmMAL GA no. 680676 | District data model | Gongal Costa
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DptEE

What is a district ?

OptEEmMAL GA no. 680676 | District data model | Goncal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale il ion for district si

Uptﬁ. What is a district ?

1. Target buildings that will be refurbished

OptEEmMAL GA no. 680676 | District data model | Gongal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale integration for district simulations
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~ 11 | What is a district ?
1. Target buildings that will be refurbished
2. Surrounding buildings that interact with target buildings (shadows)

OptEEmMAL GA no. 680676 | District data model | Goncal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale for district

_F—l. L
What is a district ?
1. Target buildings that will be refurbished
2. Surrounding buildings that interact with target buildings (shadows)

3. District active systems connected to the buildings (district heating)
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0_|JtEEn~.f{* What is a district ?

1. Target buildings that will be refurbished
2. Surrounding buildings that interact with target buildings (shadows)
3. District active systems connected to the buildings (district heating)
4. Contextual data (weather, energy prices...)
* Weather data
* Energy prices
* Socio-economic data
- OptEEmMAL GA no. 680676 | District data model | Goncal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale i ion for district sil

]
o 11 | Data integration perspective
OptEEmAI

Input Data » District

Indicators:
¢ Energy
BIM models + Comfort
(IFC standard) e Environmental
* Economic
¢ Social
GISmodels B _— .
(CityGML standard) : Integration
Contextual Data y )
. easures:
(multiple sources) « Passive
+ Weather data * Active

: Energy prices * Renewables
* Socio-economic data

+ Users’ objectives ¢ Control
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OptEEmAL

Data integration perspective

Input Data

BIM models
(IFC standard)

» District Model = Simulation

Semantic
Data Models

tools

Simulation

——

OptEEmAL
HVAC tool

=

OptEEmAL
ECO too

GIS models
(CityGML standard)

Contextual Data

(multiple sources)

* Weather data
* Energy prices :

* Socio-economic data  ° @
* Users’ objectives

OptEEmMAL GA no. 680676 | District data model | Goncal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale il
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OptEEmAL

BIM model: Turina Tower building

Data integration perspective

IFC input file: files/TURVLOxd_ENHANCHED.ttl

Tnvoking the following spargl CONSTRUCTS (40):

1313 2isinGeonCurve. Compositeurve_befault
I Lras0s| 30311 Line Defadlt (owL)
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= 196 41 74ISimMeterialieveriiscs 1
231 101 2ISinMaterial_OpaqueMaterial NoMass 1
Lpa Lisimedel " etanit )
] 01 31 11SimOunerHistory Default Default H
o 1l
ol 1l 1
™ 147071 1551 1
151291 12801 1
251 2l H
" w1l
oS 1
a8 140 1
Tam281 7621
| ol sl
o el
211031 80151
] Sacsl el . .
ok Simul
= imulation
01 93 Llsimiaterial Glazing
SO g Energy
23211 18111 801sinspace. ocoupicd Default

Queries complet:

Materializing i

Total objects created: 170168

Materializing classes according to: ontology/SimModelComplete.owl
Total triples before materializ: 963875

Total triples after materialization: 963875

Triples! msecl Objects! Query
1171731 20691 44600 [DoubleLiot_Lengtniieasure

25051 331 455401 DoubleList Reallist

2561 861 15|sinouiloingStory. puildingStory_befaul

T inBuilding_Building_Default

1051 161 131SinberivedUnitType Derivedunit_befault

1941 3531 inboor. Glazedboor .

39471 3381 inboor opaqueboor SimModel

Data Model

ed in 25,269 seconds

nferred types of the new model

Storing output/’

‘TURV19x4_ENHANCHED spargl.ttl model with a total of 963875 triples

27.02.2019



Data integration perspective

» District Model = Simulation =

OptEEmA
Input Data

REVIT ARCHITECTUIAE
20 E
- Building models :

Validation
and Checking

ANNLIIULE SR
PR B Al )

» ALLP

Shadows
CityGML i

7 Validation
and Checking

Contextual data }

=
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Data integration perspective

OptEEmA
Simulation » District Retrofitting

Simulation
tools

- |

DptEEmAL
HVAC tool

DptEEmAL
ECO tool

__@
[

'e)

N—
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U tEEm) Data integration perspective
Simulation » District Retrofitting
Simulation

District Performance Indicators
Calculation sequence

tools

Energy demand ENERGY DPI’s

COMFORT DPI's
ENVIRONMENTAL DPI’s
ECONOMIC DPI’s
SOCIAL DPI's
URBAN DPI's
GLOBAL DPI's

OptEEmMAL GA no. 680676 | District data model | Goncal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale il ion for district si

Data integration perspective

OptEEm!

Simulation » District Retrofitting
Simulation District Performance Indicators
t°°.|:°‘ Calculation sequence
ENERGY DPI’s
COMFORT DPI’s
Energy consumption ENVIRONMENTAL DPI's
Rk ENVIRONMENTAL DPI's
HVAC tool Local thermal confort

ECONOMIC DPI's
SOCIAL DPI's
URBAN DPI's

GLOBAL DPI’s

OptEEmMAL GA no. 680676 | District data model | Gongal Costa
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U t[[ — A Data integration perspective
Simulation » District Retrofitting
Simulation

District Performance Indicators

tools Calculation sequence
ENERGY DPI's

COMFORT DPI's

ENVIRONMENTAL DPI’s

OptEEmA
HVAC tool . B .
ECONOMIC DPI's

Global Warming Potential SOCIAL DPI’s

URBAN DPl's

GLOBAL DPl's

H OptEEmMAL GA no. 680676 | District data model | Goncal Costa

OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale i ion for district sil

Upt[[ A Data integration perspective

Simulation » District Retrofitting
Simulation

District Performance Indicators

t°°.|:°‘ Calculation sequence
ENERGY DPI's

COMFORT DPl's

ENVIRONMENTAL DPI's

OptEEmA
HVAC tool

ECONOMIC DPI’s
SOCIAL DPI's
URBAN DPI's

Operational energy cost GLOBAL DPl's

OptEEmAL
ECO tool

OptEEmMAL GA no. 680676 | District data model | Gongal Costa
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U ’[EE Data integration perspective
Simulation » District Retrofitting
Simulation District Performance
tools Indicators
| _ .
HUAC tool ENERGY DPI's
y COMPFORT DPI’s
OpteEmal ¢ ENVIRONMENTAL DPI’s
ECO tool
ECONOMIC DPI’s
@ SOCIAL DPI's ;
URBAN DPI’s Current status
—“i GLOBAL DPI’s of the district
H OptEEmMAL GA no. 680676 | District data model | Goncal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale i ion for district si
[_]ptEE Data integration perspective

\ 4

District Retrofitting District Model

Optimiser Semantic
Data Models

Indicators

’ 4

- Energy H

Current status Conservation i

of the district Measures :
Catalogue
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¢ - Data integration perspective
OptEEmA

Summary

Optimization

BIM models
(IFC standard)

GIS models
(CityGML standard)

Contextual Data Ej
(multiple sources)

* Weather data
* Energy prices : @
* Socio-economic data

* Users’ objectives

OptEEmMAL GA no. 680676 | District data model | Goncal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale il ion for district si

DptEEmA
ECO tool

—

P .~— Building data extraction
OptEEmA e

Building data extraction
(Processes, issues, decisions)

OptEEmMAL GA no. 680676 | District data model | Gongal Costa
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O_FtEEm fﬂ Building data extraction: Simulation requirements
L 1

BIM model

R e L —)

T R | Light, Occupancy
= and Equipment

ooy BT ; Schedules

e b B Vg T

Material / Thermal '
Properties

OptEEmMAL GA no. 680676 | District .
OPTEEMAL PROJECT FINAL CONFERE| &~ &~

-

0_|th£in &L Building data extraction: Simulation requirements

2nd | evel Space
Boundaries

Slab partitioning

Lilis, G. N., Giannakis, G., Katsigarakis, K., and Rovas, D., District-aware Building Energy
Performance simulation model generation from GIS and BIM data, 4th IBPSA-England
Conference on Building Simulation and Optimization, Cambridge, UK, 2018, pp. 177-184.
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Building data extraction: exportation from BIM
tEEmAL 5 P

.E.,. _.v:n‘:: :: E&ﬂ% N T Seae ‘:@ o BIM mode"lng
L R - B el L B L [T L
K - ot [l 4 || e a5 e e
ks NG M N | and IFC export
-I—— < — Guidelines
anm =
e Kot “"ﬁh"'; A o St B R
—— ":.":. i e— b
L — s

e
Taia
o
s i (1
;.E..E.'?'-‘ . w7 e S O g o |l -
— W T M
OptEEmMAL GA no. 680676 | District data model | Goncal Costa 24
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale for district

OptEEmAL

THANK YOU FOR YOUR ATTENTION!

Goncal Costa, , FUNITEC (La Salle Architecture School)

This project has received funding from the European Union’s Horizon 2020 ™ ou Y
research and innovation programme under Grant Agreement No 680676 el bl WWW- el —EU
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UptEE Building data extraction: Material data

Femiy:  |Bystem Famly: Basic Wal v Loed:
WALL Tipe: | # Eviemal_fmi-¥d_fosr v [ et
Opaque —
A Type Parameters
materlal I Parametes Vahue |=| "

Dyoe: 841400521 10mrn_metal 3 v [piicate. .

. Refams,
Glazing
Type Faram=iers
materlal Farameter Value |=| n
OptEEmMAL GA no. 680676 | District data model | Goncal Costa
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[_]ptE[ y1 | Building data extraction: Material data

Configuration of the values of some parameters:

Material Erowser - Bsick, Comenon ? b4

Identry | Graphicz | Appearance - Physical |Tmm||

Sroject Matenials: All ~
Narme - :
TR * Infarmation
-
= * Propertios
. Ansbytics! Shak Saiface Nomarrita g
Behavior | lsstremi -
. Praime e Thermal Cenguctity |0 5400 WimK) %
. RephaltShingle Specific Heat | 5800900 (kg C) <
Demsty | 1.550,00 kg/m* v
! ok Comarn Emisavity | 085 =
Pesmeatility |3 1261 graind{f hrinkg) =
. Biich, Salifer Coungs Parpsry | 001 5
Faflectiaty |0 4
. Carpet {1} Etectrical Resiuvity | 2.000.000,0000 Qan 2

B
| [——
' Cenzrste, Cactin-Place gray g ‘

«
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DATA INSERTION MODULE

ECM
Repository

Snippets

Input data
DATA MANAGEMENT
[:| MODULE
DDM MANAGER
BES
Catalogue
ETL 2 (Integration)
Building Energy Systems
Manager (BESM)
|
INSTANCE CREATOR Java classes
Baseline
scenario
Project ECM Application
Repository Manager

™

OPTIMISATION

Optimised Retrofitting
Scenarios (ORS)
Candidates

i
[

ScenarioVector.js

D@@@

MODULE
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OptEEmMAL final Conference

Integration of simulation models to evaluate the performance
of candidate retrofitting scenarios

Dr. El Hassan Ridouane - United Technologies Research Centre Ireland Ltd

Dr. Georgios N. Lilis - Technical University of Crete

This project has received funding from the European Union’s n contact@opteemal.eu f www.opteemal.eu
Horizon 2020 research and innovation programme under Grant U’

Agreement No 680676

| @OptEEmAL_EU




Upt Outline

* Retrofit scenario assessment in OptEEmMAL
* Developed tools

- Data checking

- Semantic enrichment

* Conclusions

OptEEmMAL GA no. 680676 | Integration of simulation models to evaluate the performance of candidate retrofitting scenarios
OptEEmMAL final conference | Valladolid, 20 February 2019



Upt Retrofit scenario assessment in OptEEmMAL

Objectives:
* Assess retrofit scenarios using District Performance Indicators (DPISs)
— Generate multiple simulation model input files (scenario / building)
— Invoke external tools to perform the computation (EnergyPlus, NEST, ...)
— Post-process results to compute DPIs
— Communicate back the DPIs

1. Data preparation
— Building data are prepared following specific design guidelines
— Building data are exported using a modified IFC exporter
2. Data checking
— All required building data should be complete (no missing information).
— Input data should be correct (error free).
3. Building data semantic enrichment
— Inclusion of thermal energy flow surfaces
— Inclusion of shading surfaces from neighbor buildings
— Active systems and controls inclusion
— SimModel file generation and enrichment

OptEEMAL GA no. 680676 | Integration of simulation models to evaluate the performance of candidate retrofitting scenarios
OptEEmMAL final conference | Valladolid, 20 February 2019




UptlEE Overview

Building é%? District :3zgmzz:

data IEC data  CityGML

E _ Baseline E Automatic
: building simulation  frt======m=sm=mmsmmsmeenoeen oo e 7 building simulation |
: models : ...} model generation i
™ i, | @
E Optimization # Conservation N e ;
: : Measures ;

: - (ECMs) E

E Retrofit :

. building simulation  f-ar=-=========m=mmmmmmemmeaeaen

| models )

! OptEEmAL E

OptEEmMAL GA no. 680676 | Integration of simulation models to evaluate the performance of candidate retrofitting scenarios
OptEEmMAL final conference | Valladolid, 20 February 2019




Overview

OptEEmMAL final conference | Valladolid, 20 February 2019

| . IPD
. WP1
‘| INPUTDATA [P DESIGN (DECISION MAKING) PROCESS —»| OUTPUT DATA
| A A T l A
A 4
RANKING
SCENARIOS VISUALISER /
PTIMISER —
GENERATOR || © S SELECT OPTIMAL
3 SCENARIO
bl SN We?
P SIMULATION
WP4 A TOOLS
R B T WP2
h 4 | v \ 4
|
DATA ¢« ECMs EXPORT DATA
INTEGRATION | CATALOGUE PROCESSOR
. WP3
v | L v L
DATA REPOSITORY
INPUT DATA, INDICATORS, PARAMETERS
i
/| WP5
OptEEmMAL GA no. 680676 | Integration of simulation models to evaluate the performance of candidate retrofitting scenarios




OptEE Developed tools towards the objectives

| BIM design guidelines |

‘ Data preparation and checking \
/ IFC exporter

I CBIP tool I

DNS tool I

Building data semantic enrichment I
SimModel enrichment
tool

Tools Invocation & DPI Calculation EnergyPIu_s
/ IDF generation

OptEEMAL GA no. 680676 | Integration of simulation models to evaluate the performance of candidate retrofitting scenarios
OptEEmMAL final conference | Valladolid, 20 February 2019



Upt " Data Preparation: Design Guidelines

accamylizh this

* Place spaces in all areas of the
building: '

* Check if each space is bounded
properly;

* Set material thermal properties for

opaque building elements;

* Set thermal properties for doors,

curses inta the

yilding elmrment, cliok fha Foid
Fonl musst naver

1 in the vadue af structune jses

windows and panels;
* Define building type and infiltration

class;
* Define parameters and schedules for
each space;

* Configure properly the modified IFC — '

Exporter.

OptEEMAL GA no. 680676 | Integration of simulation models to evaluate the performance of candidate retrofitting scenarios
OptEEmMAL final conference | Valladolid, 20 February 2019



UptEE Data Preparation: IFC Exporter Issues

Incorrect or Missing
2" Level Space
Boundaries

Cime Bemirdary mi:mm m jl. '1 .“._.-".ﬂ:m Classification Heypedinks - . .
e eln e T T Tore i Missing Inverse
i : - S Relations in case
S T = of Curtain Walls
— . [5] o
Missing Thermal Missing Light, Occupancy
Properties and Equipment Schedules

OptEEMAL GA no. 680676 | Integration of simulation models to evaluate the performance of candidate retrofitting scenarios
OptEEmMAL final conference | Valladolid, 20 February 2019



Upt Data Checking: BIM Checking Tool

The BIM Checking tool applies a set of static rules and methods to check the data availability in the
IFC4 file, requested from a Building Energy Performance Simulation (BEPS) perspective.

The tool reports the results in text format :

Checking report for the model:
DEMO4
The rule "space boundries, parent space boundariea, eorresponding space boundaries" has pasaed.
The rule "spaces, leads, paramsters, schedules" has passed.
The rule "doors, thermal parameters™ has the following problems:
igsue related to M Door-Curtain-Wall-Single-Glass:M Door-Curtain-Wall-Single-Glass:218240 (3RvTiUqdXBGweJx 3dkmZs) "frame material™ parameter is missing
The ruls "windows, thermal parametsrs" hss passed.
The rule "plates, thermal parameters™ hag passed.
The rule "materials, thermal paramseters" has the following problems:

issue related to Dooxr - Panel “specific heat capacibty™ is missing
igzue related to Door - Panel "thermal conductivity" iz missing
issue related to Door - Panel "mass density"™ is missing
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Upt Data Checking: Geometric Error Detection tool

Geometry Error Detection tool* helps the modeler on providing an error-free IFC file in terms of
geometry by reporting certain error types in XML and OBJ (visually readable)

*  Space Definitions Errors
* Clash Errors

Model : UGT_Tarre_Turing_

. Surface Errors

CLE3Solid ¥ il 7%
CLE3 S8 ca 40
CLES Envor Surfares (A rea) LTHTE
<ClashErrors>
<Wall-Space>
<ClashError id="1" ID 1=" .. " GID 1=" .. " ID 2=" .. " GID 2=" . ">
<ClashError id="2" ID 1=" .. " GID 1=" .. " ID 2=" .. " GID 2=" .. ">

</Wall-Space>
<Slab-Space>
<ClashError id="1" ID_1=" .. " GID_1=" .. " ID_2=" .. " GID_ 2=" .. ">
<ClashError id="2" ID 1=" .. " GID 1=" .. " ID 2=" .. " GID 2=" . ">
</Slab-Space>
</ClashErrors>

<SpaceError id="1" SpaceID="3" SpaceGIDZ"252HEL7$n0qufEtHTwa8"#
<boundaryRepresentation>
<surface>
<outerContour>
<point3D id="1" x="-2.4561" y="12.3528" z="0"/>
<point3D id="2" x="-2.4567" y="12.3543" z="0"/>
<point3D id="3" x="-2.4567" y="12.3543" z="2.9999"/>
<point3D id="4" x="-2.4561" y="12.3528" z="2.9999"/>
</outerContour>
</surface>
</boundaryRepresentation>
</SpaceError>

1. G. N. Lilis, G. Giannakis and D. Rovas. (2015). Detection and semi-automatic correction of geometric inaccuracies in IFC files. IBPSA
Building simulation conference. Hyderabad, India.
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“ Developed semantic enrichment tools
OptE "

COMMUNICATION ;
LOGIC LAYER BIM Repository Context Repository
Connector Connector

City Repository
Connector

ECM Repository Project Repository
Connector Connector

_____________________________________________________________________________ A I
ENRICHMENT I
CBIP tool DNS tool }
1 |
e e [ I E— J
DATA .get store store
MANAGEMENT project | | data baseline
MODULE data models DPIs
SimModel Enrichment
DATA INTEGRATION - INSTANCE CREATOR
Simulation Data Models
SIMULATION Input Data File Generation DPI Calculation
MODULE

Cluster Computing
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UptEE Semantic Enrichment: CBIP tool

The CBIP tool? enriches the IFC file with geometry information that is required for BEPS
(namely, generates the 2"-level space boundary information)

D ik 2T > -@EoE o
@ Space.L.1; office_5[3]

Valladolid

Eibar
Cuatro de Marzo Mogel District
Turina Torre Building No 3

2. G. N. Lilis, G. Giannakis and D. Rovas. (2017). Automatic generation of second-level space boundary topology from IFC geometry inputs.
Automation in Construction, 76, 108-124.
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Semantic Enrichment: DNS tool
Opt

The DNS tool* retrieves information from the context and city repositories and generates a set of
surfaces that have shading effect to the buildings under investigation (these buildings define the
district).

Eibar district

Envelopes 198

Surfaces : 2143
Shading surfaces : 228 (y89.4%)

Cuatro de Marzo district

Envelopes . 18
Surfaces : 190
Shading surfaces : 91 (¥52.1%)

% CityGML

4. G. N. Lilis, G. Giannakis and D. Rovas. (2017). Inter-building shading calculations based on CityGML geometry data. IBPSA Building
Simulation Conference. San Fransisco, CA, USA.
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OptEE Semantic Enrichment: SimModel Enrichment

The SimModel Enrichment tool retrieves the SimModel XML file genarated by invoking the SimModel
RDF to XML tool and enriches the energy data models with additional information required for energy
simulations.

Slab elements - solid geometry (before enrichment) Slab elements - surfaces (after enrichment)

|Sim5lab_Roof5Iab_RoofUnderAir Refld="1D1001837" |

e
SimSlab_Default_Default Refld="ID1000006"
SimSlab_Default_Default Refld="1D1000721"
SimSlab_Default_Default Refld="1D1003296"

SimSlab_Ceiling_InterzoneCeilingDetailed Refld="ID1001795"
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Upt = DPIs Calculation: HVAC tool

* Responsible for simulation of HVAC, controls and renewables at building and district level;
* Data models and EnergyPlus outputs’ data retrieve to calculate Energy and Comfort DPIs;

*  Flexible to model district supply only, building supply only or a mixture of the two using nonlinear
efficiencies;

* Equipment sizing.

B SR
_¢ system scheduling | CONTROL MODELS HVAC & RENEWAELES MODELS
TR Optimal start/stop | Boil eaEp |
SimModel RDF ta Simbiode! XML e URBAN DATA [ Weather compensation | TS ceLPUMp: | Renswables
SimMadel XML to IDF ‘ MODEL
l . > Loax] {0l owing CHPs chillers | Demand systems
p | Sequencng
L
l | I — —
SIM-MODELS | i i | —
LT _> ! E i H
i r i i { | Baseboard [ | Fan-coils |
l ! i ENE, COM
o J— | District | | Bullding | | [ v | | wav | | DPls
imiodel HVAC | i ratan o | M
el . m | Plant | e— Plant | |=—jp
Politidmoet ENERGYPLUS , i . | | wioare | | wer |
ouTPUT | —» —>
> | | ptHR | | PTAC |
i\ DISTRICT ! BUILDING |
(C, Controls & Rent | 1 | '
| SYSTEM | SYSTEM | i
, i i BUILDING/ZONE DEMAND SYSTEMS

5. L. De Tommasi, E.H. Ridouane, G. Giannakis, K. Katsigarakis, G. N. Lilis, D. Rovas: Model-Based Comparative Evaluation of
Building and District Control-Oriented Energy Retrofit Scenarios, Buildings, 8, 9, 2018
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HVAC, Controls and Renewables Performance

[] Evaluation
xml- Urban E+
.eso
models Model

5 i |

iy 1 I

v ] I

I 1 Configuration files.
BES/ECM i i _ .
cat parser i ] > 1file p{irx;u'ldmg —> Baseline

B L i : DPIs

A4 i

: HVAC &
main | JSON I Configuration file 1
g DPI
parser ] > (-txt) » Controls : Calculation "
] Simulation
\F Scenario
E+ output Hourly energy DPIs
> parser > demand (.txt) ’

« Data exchange to the platform using xml-model and EnergyPlus .eso-files
*  Generation of configuration files with inputs for building HVAC and control models
*  Simulation of HVAC/controls and calculation of Baseline/Scenario DPIs.
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HVAC, Controls and Renewables Performance

0 t Evaluation
HVAC sizing and filtering 4\
Control
Applicable HVAC 4
H.V '.AC L— Configuration »  algorithm
SIZNENN configurations Filtering selection

DPI 4\ HVAC & Control
ENE and Calculator
CoM Dhis Slmulatlon
40\

Tool

* Solves the sizing problem based on the peak load

* Determines applicable HVAC configurations to meet the district load

*  Filters the configurations based on the oversize and number of equipment

* Simulates selected configurations along with their controls and calculates DPIs
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HVAC, Controls and Renewables Performance
Upt Evaluation

0 Boilers are modeled as non-linear efficiency . S— —
. 0 Model is rescaled based on nominal efficiency from i il
Boilers technical data sheets Fi Boiler efficiency
B gos curve

904

Poos() = oo PLOPoogn ©) ). Poos®=L®

i= a1

0 Heat-pumps and chillers are modeled as quadratic 55
— functions of PLR and linear functions of outdoor s —
Heat — temp. . oue = 9°C 7
i c Model is rescaled based on the nominal COP from
um I e _ 3 - e = 7°C |
pumpe Al the technical data sheets //—\50\
. COP(t) = (@ + BTous (1)) (ay + aPLR(t) + a3PLR? (1)) | /:c\
’ . Prp.tn (t) o
Php,el (t) —_ # 0.2 03 0.4 Pigla‘ Lnaiaa‘m[pnjl 08 03 1
Hot ter | > Hot-water loop model includes water temperature
ot water ioop and circulation pump control. I [ o
4 c Water flow temperature is varies following a linear gamm"m“ : _._nduJMm
law ALY T

Tout - Tout,mm

Tf = Tf,mm + (Tf,max - Tf ,mm) Tout max — Tout min :
T L

|
_ T, +T,
mC,(T; — T;.) =UA( ! > ’"—Tz)= Len(® i

Tarrgranatuss 1o

DM B0 300 40 S oood o

o
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HVAC, Controls and Renewables Performance
Upt Evaluation

. Established models in the technical literature were “ =
implemented ) — s hens
PV & TC Poy=G-A-npy- (1-Fp) %20
PTC:G'A'T}S'T}C 510
Ki(Tn— Tour)  Ko(Tn — Tour)? i ] hh“ﬂ
Ne =MNeo — - 0 “ *
c Cl G G 3 32 34 36 38
c Modifies the baseline energy profiles to account for
different schedules »l I
i 0 Based on reduced order models that are calibrated i
cheduling |
using EnergyPlus simulation output i
Controls
drT, Typre — T,
C ;&RC + DJRCR out _ Py, Pin =0 tstop,ecm < U< Ttstartecm -'___
. 2 e
[R,C] =arg i t)lTb,E+ (t) = Tprec ()|
. Controls hot water temperature to meet zone air set-point = = =
Thermostatic 0 Zone temperature set-points are set at the thermostat 5 5 5—\ !
iTi J Calibration of the models is performed using Energy Plus e : 3 j
valve o simulations B\ N
e @?'Fz Tppas = Tb,valve,sp = Tpecm = Tppas i
ﬁ s ~

Tb,bas > Tb,valve,sp = Tb,ecm = Tb,valve,sp
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Upt - HVAC Tool: Cuatro de Marzo District

Baseline system:
* District of five buildings

* individual boilers supplying baseboard
systems

Retrofit Scenario 7: HVAC tool
recommendations

Building 4284

ene_result_280_1_2_4284.eso » HVAC sizing and filtering Y AC.DE.BO.CG.03
ene_result_280_1_2_4286.es0 = N . T Control Building 4286
g HVAC . Applicable HVAC N
ene_result 280_1 2 4288.eso | . > 5 oo F———— Configuration | —P| algorithm AC.DE.BO.NG.02
ene_result_280_1_2_4290.eso z sizing | confizurations Filtering selection Building 4288
ene_result_280_1_2_4292.eso = — ) 'y i L > ulaing
ene_datamodel_280_1_2_4284.simxml AC:DI?BO.NG.OZ
ene_datamodel_280_1_2_4286.simxml Building 4290
ene_datamodel_280_1_2_4288.simxml i ) ~ ) a AC.DE.BO.CG.03
ene_datamodel_280_1_2_4290.simxml =1 DPI 4 | s
ene_datamodel_280_1_2_4292.simxml ; { Calculator Hv:icmﬁai?;r:ml igl::ént 04 ;:42 03
§ ’:q’ ﬁ lﬁ J Tool
Enegy DPs (oW mzy)
Scenario 7 ECMs: Active and renewables Total energy consumption 199.72 176.82
Thermal energy consumption 91.08 73.83
Building 4284: RE.RO.SC.PV.03.30, RE.RO.SC.TC.01.50, AC.DE.BO.CG.03 Th | o (56 s
Building 4286: RE.RO.SC.PV.03.5, RE.RO.SC.TC.01.70, AC.DE.BO.NG.02 ermat gas energy o :
Building 4288: RE.RO.SC.PV.01.95, RE.RO.SC.TC.01.5, AC.DE.BO.NG.02 Thermal biomass energy 0 26.11
Building 4290: RE.RO.SC.PV.03.90, RE.RO.SC.TC.01.10, AC.DE.BO.CG.03 Electric energy consumption 108.64 102.99
Building 4292: RE.RO.SC.PV.02.20, RE.RO.SC.TC.02.35, AC.DE.BO.BM.03 :
Solar thermal production 0 51.06
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UptIEE DPIs Calculation: EnergyPlus

EnergyPlus IDF generation tool

The IDF Generation tool receives from the SimModel RDF to XML process an input message, which
contains the Energy Data Model (SimModel) in XML. Then the IDF Generation tool executes the

mapping process, serializes the IDF data into a string and sends an output message to the cluster to
perform the simulation.

Project
Repository
Connector
DATA
MANAGEMENT
MODULE DATA INTEGRATION - INSTANCE CREATOR
Simulation Data Models
SIMULATION Input Data File Generation DPI Calculation
MODULE

Cluster Computing
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UptEE EnergyPlus IDF generation tool

EnergyPlus IDF Generation tool

A sun and wind exposed Fenestration Surface:Detailed of
type “roof” with boundary condition “outdoors™ and
boundary surface the BuildingSurface:Detailed with
name “A°

A zun and wind exposed Building
Surface:Detailed of type “roof™ with
boundary condition “outdoors”

ZOME-103

ZONE-102

2 Buildingsurface:Detail objecs - one for ZONE-
102 and one for ZONE-103 - of type "wall™ with
boundary condition “surface™ each one has as A Building Surface:Detailed of type “floor”
QutsideBoundaryConditionObject the other with boundary condition “ground”

Valladolid
Cuatro de Marzo
Turina Torre
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Upt DPI Calculation: Process Diagrams

Concept diagram Simulation Module

Parallel Computation

v

Simulation module
Post-Process Outputs Project repository

v v
FORMULA STORE
DPI

INVOKE
TOOL

f

Data Management Module
Input Data Generation

INVOKE
CALC

REQUEST
DPI

Example

+ Project Repository

ENEO2
/

District Model F—PO'-P[ EnergyPlus H Formula ENEO5
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Upt Conclusions

Conclusions

» Aseries of tools to support the automatic simulation model generation for assessing the
retrofitting scenarios has been developed.

« The tools can be classified in to three categories:
— Data preparation tools and guidelines (BIM guidelines, Dedicated IFC exporter)
— Data checking tools (BIM checking tool, Geometric Error Detection tool)

— Semantic enrichment tools (CBIP tool, DNS tool, SimModel enrichment tool)

« The enriched SimModels per building and scenario are transformed to EnergyPlus input data files
for simulation execution and DPI calculation.

« HVAC, controls and renewables are simulated using a dedicated tool that performs equipment
sizing, selection and DPI calculation.
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]

UptEEmM_ OptEEmMAL concept - pillars

: [ ]

1 BIM 2 IPD | | / DA 5 0
approach approach | atalogue feployme 0 41
Bt SR et LB S : Technical innovation of
among stakeholders among stakeholders
I Opteemal:
- Single place database
- Technical, operational,
maintenance and cost
data
- BIM compliant

2. CONTINUOUS 2. PASSIVE,ACTIVE g 8 g 3. TRANSFORMATION
UPDATE AND CONTROL O w = OF OUTPUT DATA
(parameterisable meat_%;lres to tgc:Ie all 3. OPTIMISATION to co_mply with users’
elements) ::?;ilfer?titgses o based on calculation requirements
o CLANGEREDUGTION. | | 2 KNOWLEDGE SHARE o resulti —

among stakeholders :O-" . 00
4.COSTREDUCTION 3. OBJECTIVES e\ 5 e

SETTING 4 .-

(reach consensus) 5 NS

L e e e e e e e e |
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UptEEmAL OptEEmMAL concept

L J
TABLETS LAPTOPS DESKTOPS

57%))

GUIs - 3D visualisation EXISTING DATA SETS

In Opteemal

repository
1 {
|

ATIONS I

ECMS
Catalogue

SCENARIOS GENERATOR
AND OPTIMIZER

DISTRIBUTED -~
PARALLEL PROCESSING

‘
EXTERNAL SIMULATICN TOOLS

-
DISTRICT SUSTAINABILITY INDIC

|

Semantically
enriched Data Model

‘Data Model/Ontology } Interoperability

b

LAPTOPS ( Execution, maintance and operation )
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. | Opteemal concept - The process
OptEEm

H INPUT DATA
i ’ (IFC, CityGML, @ — — — — — — :

contextual) I EcMms DATA

$ v
BEST
DATA DATA SCENARIO
INTEGRATION INTEGRATION OUTPUT DATA
(DDM) (DDM) (IFC, CityGML,

reports, etc.)

Scenario O Scenario n
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]

Energy conservation measures
OptEEMAL | e

» 136 solutions to improve the
building’s energy performance:

« 39 Active interventions

* 11 Renewable interventions
e 65 Passive interventions

» 21 Controlinterventions

After
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e

Energy conservation measures
OptEEMAL | e

Generic data

Advantages &

Description disadvantages
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Technical data

Energy data Economic data

\ 4

Maintenance Installation
data data

\

y

Environmental data




rr Passive ECMs

* Reduce energy demand

N\

 A-Facade
e B-Roof Based
[] |— L H| L] [ e C-Ground floor | onlIFC
* D-Openings
A B C D
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e

UptEEmAL Active ECMs

* Most efficient and cleanest use of traditional energy sources

4

Condensing boilers Heat gl Combined
& chillers Heat & Power
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UptEEmAL Control ECMs

Optimum use of the resources

Smart scheduling

21 measures

l Thermostatic valves
Weather Plant control Ventilati ol
compensation sequencing SURHEHRIREONES

_fa
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Device Control and Monitoring

_

—
Sensor Data (Temperature/Humidity)

g
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]

UptEEmAL Renewable ECMs

* Generation of clean and sustainable energy

PV panels Solar thermal Geothermal Micrq-wind
collectors systems tubines

g

12



Selection of the ECMs - Questionnaire

OpteE

Automatic suggestion of measures

District Level Questions T A B

Answer this questions for each building, you may sefect multiple buildings.

Answer these questions regarding the whole district. 0.1Can you modify building fagadoa?

(ORT ) ™
Q.1 Will you connect buildings to a District Heating & Cocling system? T TR
0.1.1Can they be refurbished externally?

@) Yes ) Ne
@ Yes O No i -
0.1.2Can they be refurbished intemalky?
() Yes (®) No
0.0.10e you have useful land surface to implement renewables?
0.1.300 you know the thickness of the air chamber of your fagades?

@ Yes O No () Ye= (@) No

0.2Can you you modify building windows?
Q.0.1.1Can you use land surface for thermal production? .
) Yea 'f:_.' Mo
O Yes @ No 0.3Can you modify building rocfs?
@ Yes () Mo

0.0.1.2Can you use land surface for electricity production?
0.3.1Can you apply external roof insulation?

O Yes @ No () Yes (@) Mo

0.3.2Can they be intemally refurbished?

‘ Yes i:j No

v

Configuration of the Applicable Matrix per EACH building
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+1 | Selection of ECMs - Check Strategies

* Select the most convenient intervention
— Display and edit economic information

(O 5340_suilding...
(@) 5349_suilding...
X 3 NI ' R Ay O $349_suilding...
- -~ & o ] A - "' e - . »
o / K e g A PR - ¥

Passive A

z u X Applcation Applied Seies installation MaintesanCeo
ECN Name A % Type 4 - -
AW/ M) Value(W/m?K) ¢ Scale D Prce Cost oo
Passeve
Facace
el \

insulation ¢ 078 0451 P ] o ' 248 1584 603

nsulation + 075 0356 P B8 272 1584 603
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a1 | Dynamic catalogue

* Add new Energy Conservation Measures
— Create & edit your own ECM to implement in your project
— Manufacturers will be able to add their own ECMs

— Maintenance of the catalogue
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OptEEmAL

Optimisation process

® O °
- ==
- ) H' 'H' I g )> =
TABLETS LAPTOPS DESKTOPS .
GUIs - 3D visualisation INPUT DATA EXISTING DATA SETS
\\\_—-//_/ Cloud Computing

SCENARIOS GENERATOR
AND OPTIMIZER

DISTRIBUTED -~
PARALLEL PROCESSING

Export Data

ECMS
Catalogue

'
Semantically
enriched Data Model

‘Data Model/Ontology }

EXTERNAL SIMULATICN TOOLS

Interoperability

3

Bk|g]7

ISTRICT SUSTAINABILITY INDICATIONS

LAPTOPS

b

( Execution, maintance and operation )
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Optimisation Algorithm

L R T Multi-objective algorithm based on
W7 the MOHS (Multi-Objective Harmony
Search) that simultaneously
optimizes cost and benefit fitness
functions at district level.

sy

The proposed multi-objective algorithm does not converge
towards a unigque solution; a set of solutions which
represent best trade-offs (related to the bi-objective

optimization) that comprise the Pareto optimal front is
proposed instead.
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Prioritisation criteria - Problem definition

Use Manual Prioritisation Criteria

Global Warming Potential - GWP (kg

[} Primary energy consumption
coz) 3 = 7T & ‘5 4 3 1 T 3 & 5 B 7T & 3
Global Warming Potential - GWP (kg ® _ e ek e
coz) 3 = f & 5 & 4 r 1 ¥ -3 4 & B T & 3
Global Warming Potential - GWP (kg 2 : :
: 2 ' Investments (in Eura)

coz) 5 = 7 & 5 4 31 3 2 & 3 E 7 & =
Global Warming Potential - GWP (kg 9 i s
coz) s 5 7 & s & 3 T 4 2 3 & 5 E T £ =&
Global Warming Potential - GWP (kg P ) Feybick Peiiod
coz s = 7 & =5 4 '3 3 3 & 'S £ T = &
Primary energy consumption : : = I : Energy payback time
Frimary energy consumption & Investments (in Euro}
Frimary energy consumption ‘ -.

5 = 7 & & 4 3 1 T3 & £ 7 5
Primary energy consumption i . . :

s = ot e oz o4 3 0z 1oz o3& = B o7 oz 3 Pairwise DPIs comparison
Energy payback time - - = - s . |

: . Predefined weighting

Energy payback time i) .

5 B A5 £ 4 48 BN FA R OE EY § Uk schemes
Energy payback time iy :

5 2 7 g & 4 3 ¥ 1 ¥ 3 4 4 8 7 5
Investments {in Euro) [ Life cycle cost

i
m
i
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Prioritisation criteria - Problem definition

Prioritization Criteria

Choose Use Pre-defined Weighting Scheme or Use Manual Prioritisation Criteria ?

(®) Use Pre-Defined Weighting Scheme () Use Manual Prioritisation Criteria

Use Pre-Defined Weighting Scheme

What is your main objective to be achieved within the OptEEmAL platform?

L]
O
O
O
O

To achive a nearly Zero Energy District

To achieve a carbon neutral district

To promote energy generation through renewable systems

To promote energy generation through a district heating network
To prioritise environmental issues.

To prioritise environmental issues.

To prioritise the reduction of operational energy costs

RESET

OptEEMAL GA no. 680676 | PRESENTATION NAME
MEETING | PLACE AND DATE




]

Targets and boundaries - Problem definition
OptEEMAL | s

* Flexible and functional:
— Considers the limits and constraints of the project

— Works towards stakeholders’ objectives

1. What are the maximum values you want to consider for these topics?

Investments (in Euro) 150000 £
Payback Period 30 years
Energy payback time 50 years

OptEEMAL GA no. 680676 | PRESENTATION NAME 20
MEETING | PLACE AND DATE




Summary of the Problem - shown to the end
user

Applicable ECMs
at building &

district scale

BENEFITS BEMEFITS

(Level 1) (Level 2)

Investments (in Euro) 7.04% Locel thermal comfort 4.55% Energy use from Biomass 16.67%
Life cycle cost T.14% Energy demand 4.55% Energy use from PV 16.67%
Payback Pericd TA4% Final energy consumption 4.55% Energy use from Solar 16.67% . L .
Trermal
Global Warming Potential - 114% Net fossid energy consumed  40.91% r I O r I I S a I O n
GWP (kg CO2) Enesgy use from Hydraulic 16:67%

Energy demand coversd by 4091 %

Primary energy consumption 7.14% renewable sources Energy use from Mini-Eadic 16.67% C r i t e r i a, t ar g et S

Energy payback time B4.20% Energy use from District 4.55% Energy use from Geothermal  16.67%

i & boundaries

OptEEMAL GA no. 680676 | PRESENTATION NAME
MEETING | PLACE AND DATE




Scenarios generator

OptEE

lter +1 = g

r | HMCR g

a . O

50 scenarios per iteration = Improvisation process: | PAR |§
[ =

- The Harmony Memory Considering Rate, HMCR - the FESR
ECM type (ex. Insulation thickness) or the % of application —
(for solar panels)

- The Pitch Adjusting Rate, PAR -> for passive ECMs a
step of 1 (to change the type) is added or substracted, for
renewables a step of 5% is added or subtracted with
probability 0.5 and for active and control ECMS 1 is setto O
and vice versa if possible

- The Random Selection Rate, RSR - sets the probability
to pick a random value for the new note from their feasible
ranges.

OptEEMAL GA no. 680676 | PRESENTATION NAME
MEETING | PLACE AND DATE




Scenarios generator

un  Device Control and Monitoring

-
&E Sensor Data (Temperature/Humidity) = :

PA.FA.EX.VE | PA.FA.EX.CS | PA.FA.IN.CA | PA.FA.ID.CW | PA.RO.PIIN | PA.RO.PI.EX | PA.RO.FLEX | PA.RO.FLEI |PA.RO.TS.FC PA.RO.TS.CI PA.FL.NC.DEl PA.FL.CS.DE |PA.OP.DG.DE|PA.OP.TG.DE

01-04 01-05 01-04 E 01 01-04 01-04 01-04 01-04 01-03 01-04 01-04 01-03 01-03 01-03
RE.RO.SC.PV | RE.RO.SC.TC | RE.DE.GT.HP | RE.DE.WT.HZ |
YES/NO (the capacity will be decided by the
01 - 03 + % roof surface covered 01-02 + % roof surface covered Simulation module based on the future 01-03 + % land surface covered
demand)

AC.DE.BO.CD | AC.DE.BO.NG | AC.DE.BO.CNG | AC.DE.BO.BM | AC.DE.CH.HE | AC.DE.CH.ER | AC.DE.HP.WA |
YES/NO (the capacity will be decided by the Simulation module based on the future demand)

CO.DE.TH.SS.01 |CO.DE.TH.SS.02 |CO.DE.TH.OS,01 |CO.DE.TH.OS.02 |C0.DE.PL.WC.01 |CO.DE.PL.WC.02 |CO.DE.PL.SE.01 |CO.DE.PL,SE.02 CO.DE.PL.LF.01 |CO.DE.PL.LF.02 |CO.DE.PL.LF.03 [CO.DE.PL.LF.04
YES/NO YES/NO YES/NO YES/NO

(the i ECMsto be i onthe Active ECMs applied)

YES/NO YES/NO YES/NO YES/NO YES/NO YES/NO YES/NO YES/NO




]

OptEEmAL

Cost & Benefit functions

OptEEmAL

Performance Indicators at
_ _ ‘ District level (DPIs)
simulation module

€-tool (a I‘ \ . .
- 2 MATLAB DPIs normalized, weighted & grouped to

obtain the cost & benefit functions

OptEEMAL GA no. 680676 | PRESENTATION NAME . - - .
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OptEEmAL

Based on the cost and benefit metrics the scenarios are ordered to fill the harmony
memory for subsequent iterations.

Iterative process

ITERATIVE PROCESS

OptEEMAL GA no. 680676 | PRESENTA |
MEETING | PLACE AND DATE




_I_I_d Pareto Front Generation - Best Scenarios

ooooooooooo@

Select Optimal Scenario

Pareto Front O Seenario 1 =

Z
; - . O Scenario 2 I
175 # Scanarios | ™ [

1.5 D Scenario 3

EXPORT THIS SCENARID'S REBULTS

Best Scenarios and their properties
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OPTIMISED ENERGY EFFICIENT DESIGN
PLATFORM FOR REFURBISHMENT
AT DISTRICT LEVEL

OptEEmMAL Project Final Conference
Development of a platform integrating tools, users and processes to support
energy efficient retrofitting of districts

Expert System S.P.A - Marco Baldaccini, Luca Scaramella
ARGEDOR - Alican Tutumlu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 680676

eu o www eu B@OptEEmAL_EU

UptEEmAL Agenda—

Introduction
Platform Architecture
Gui

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019



Dpt r Introduction

* How does OptEEmAL interact with the user?
* How does OptEEmAL manage data in a consistent manner?
* How does OptEEmAL solve the integration of different calculation tools?

H OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Upt - Introduction - Integration

* OptEEmAL Platform uses an interoperability framework able to share
data in a consistent and reliable manner between the platform
functional components and the integrated methods and tools.

H OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019



Introduction - User Interfaces
OptEE

OptEEmAL Platform adopt a Web Graphical User Interfaces to establish the
proper interaction with the users.

* Input Data
* Manage data
* Export Data

H OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Data Exportation
OptEE p

Data exportation.

Stakeholders are able to visualize and to export the data resulting from the
design process, considering:

» District Information Modelling (BIM - IFC, CityGML) with the
implemented design (building retrofitting, technologies integration).

* Reports on Economic analysis, Energy Performance analysis,
Environmental analysis (LCA), Social analysis and Urban analysis, etc

H OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019



Dp tFE Agenda

HORIZON 2020-WORK PROGRAMME
2014-2015
5. Leadership in enabling and industrial

technologi b
Sl « Introduction
H2020-EeB-05-2015

Innovative design tools for refurbishment R Platform Architecture
at building and district level . G Ui

GA no.
680676

Contact
contact@opteemal.eu

H OptEEMAL Project Final Conference | Valladolid , 20 February 2019

Upt Platform architecture

All the platform’s components are connected by the use of web services, ESB
(Enterprise Service Bus) and through interfaces published for the functional
components of the OptEEmAL Platform.

An enterprise service bus (ESB) is a middleware tool used to distribute work among
connected components of an application. It implements a communication system
between mutually interacting software applications in a service-oriented
architecture (SOA).

For the external communication with the user, the platform have implemented a
specific Graphical User Interfaces (web-based).

H OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019



Enterprise Service BUS

ESB simplify integration by becoming a ‘HUB’ that:

» Sits in the middle of different modules

* Serves as a mediator to multiple environments

* Synchronizes very long processes releasing resources when not used
* Uses a standard protocol to exchange messages (JMS)

H OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Enterprise Service BUS

OptEE

How it works?

Each of the platform modules defines a series of

. Producers (process posting JMS)
. Listeners (process consuming JMS)

Each one of them must be registered to a specific queue of the ESB.

When the queue receives a JMS message from the Producer, the ESB starts a thread, calling the Listener
process and sending the JMS as parameter to the process.

ESBE (spadific queus)

oy

=]

Message Producer — Messzage Consumer

H OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019



| | ESB JBOSS Fuse M t Consol
OptEEmAL use Management Console
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- OptEEmAL Project Final Conference | Valladolid , 20 February 2019

— | | OptEEmAL platform architecture
OptEEmAL

tecnoia ¥ (g (e

The OptEEmAL solution is very complex and involves different
environments connected by a dedicated layer and containing
components.

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019



[ OptEEmAL platform architecture
OptEEmAL

LAYERS EXTERNAL SERACES TOOLS.
§ i et el | (e Tain Bt - GDEM S
; Soam Bridgs || Suevicn Bricgn [| conmeciie || — M
% . Service

i e Etmalosts Souiess

[ren——
. 2 o Rees cet oy
wie | e | (=] | E

H

; : -l

E °_°"‘""‘"'ﬂ”""'°" = Uit Acem Dbjiet SutrLaym! = -
=)

=lz==[=[=]
= 3

4 & 3

Data Layor

- OptEEmAL Project Final Conference | Valladolid , 20 February 2019

L : OptEEmMAL Repository management- SAMPLE
OptEEMAL | s postony manae

A practical sample

A layer is a logical entity, normally inside a service, which manages the connection between physical/logical objects

The Communication Logic Layer is formed by several Connectors working as Data access sub layer.
Each Connector is a dedicated Web Service exposing a number of specific API’s each one of them responsible of one
ore more operations over the repositories.
Every component exposes API’s

Bata o [ ]
il S | "“"“"""'| muml. wmw ... s J

T —.
Project Cantestial FCM
Repasitary Hepositary. Hepesitary.

Follows the ECM repository Connector

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019
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Upﬁ:? OptEEmMAL Repository management- SAMPLE

The ECM Repository Connector

ECM REPOSITORY API

http://94.177.191.106/opteemal ECMRepositoryConnector/rest/{function name}

ECM REPOSITORY CONNECTOR API

http://94.177.191.106/opteemal DatalnsertionModule/rest/ecm_services /{function name}

DATA INSERTION MODULE API

http://94.177.191.106/opteemal DatalnsertionModule/rest

H OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Upt“ﬁ Data Collection

Data is collected in several stages of a project execution, mainly through
the GUI and managed by the data insertion module. This information,
together with those collected automatically by the system (geoclustering
data) feeds the different data repositories of the platform

Project
creation

CityGML BES Cantastual l ECM
Upload Aequisition ‘ o | selection
L i i J \

(=]

LZ L5 " N '
| fim J ] |-: | Bapent
Repositary | | | . ; Froces
i g ~./
— el 3
uy Bes | tontexctial EChl
Rupenitiry | Rapasitary | Repasitary Fapesitiy

H OptEEMAL Project Final Conference | Valladolid , 20 February 2019
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Agenda

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019

-~
OptEEmAL

Graphical User Interfaces

*Welcome
eLogin

eDashboard/Open
Project

*New Project

eCreate IPD Group

eUpload BIM-CityGML

— —
— E—

*Match BIM-CityGML

*BES Questionnaire
& HVAC Zones Definition

*Weather, Energy, Socio-
Economic Data
& Unstructured Data

Start Baseline Calc’s

*ECM Questionnaire

sCheck Strategies

*Show Baseline
Performance

sTargets, Boundaries
and Barriers

ePrioritization Criteria

Start Optimization

*Optimization Progress

— —

*Select Optimal
Scenario

N E—

eExport

*Problem Summary

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019
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UptE[ - Graphical User Interfaces

OptEEmAL

- OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Graphical User Interfaces
OptEEMAL | s

Data Upload Bim-CityGML Matching

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019
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UptE[ vl Graphical User Interfaces

Baseline Energy Systems

Contextual Data

Comntaxtisl Data

e
e
- g =
= =
[t ] == (= |
. = == =t

- OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Graphical User Interfaces
OptEEmAI o

Energy Conservation Measures Check Strategies

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019
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UptE[ »1 | Graphical User Interfaces

View Baseline Performance Targets and Boundaries

Tarets and Bouncaian

- OptEEmAL Project Final Conference | Valladolid , 20 February 2019

11 | Graphical User Interfaces
OptEEMAL | s

Prioritization Criteria

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019
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UptE[ - Graphical User Interfaces

Problem Summary Optimization Progress

- OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Graphical User Interfaces
OptEEMAL | s

Select Optimal Scenario Export

Sebet Optimal Soanans

HAAA

- OptEEMAL Project Final Conference | Valladolid , 20 February 2019

27.02.2019
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(OPTIMISED ENERGY EFFICIENT DESIGN
p m AT DISTRICT LEVEL

Thank you for your attention!

Expert System - Marco Baldaccini, Luca Scaramella

<mbaldaccini@expertsystem.com, Iscaramella@expertystem.com>

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 680676

eu o www eu B@OptEEmAL_EU
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OPTIMISED ENERGY EFFICIENT DESIGN
u ptE Em A L PLATFORM FOR REFURBISHMENT
ATDISTRICTLEVEL |

OptEEmMAL Final Conference

User’s engagement and demonstration of the use of the

platform

Maxime Pousse, Nobatek/INEF4

This project has received funding from the European Union’s Horizon 2020 ou
research and innovation programme under Grant Agreement No 680676 = o www. eu & 4 @OptEEmMAL_EU

—

0; {EEm AL The OptEEmMAL platform

Web-based platform for the design of energy
efficient refurbishment projects at the district level

Widcoeme to OptEEmAL

OptEEmMAL GA no. 680676 | OptEEmAL Final Conference
Valladolid | 02/20/2019

27.02.2019



1
OPtEEMAL | e

* IPD group: Integrated Project Delivery group. Group consisting of
one/several Owner, one/several Prime Designer and one/several Prime
Constructor working together on the same project. Depending on its role,
the user has access to different functionalities.

* Contextual data: Weather data, energy prices, economic information
automatically gathered through a geoclustering service

* Baseline: Current situation of the district (i.e. before retrofitting)
* BES: Baseline Energy Systems
* ECM: Energy Conservation Measures

* DPI: District Performance Indicator

OptEEmMAL GA no. 680676 | OptEEmAL Final Conference
Valladolid | 02/20/2019

g
UptEEmAL Use of the platform

Web-based platform for the design of energy
efficient refurbishment projects at the district level

[
>
<

OptEEmMAL GA no. 680676 | OptEEmAL Final Conference
Valladolid | 02/20/2019

27.02.2019



r Video

OptEE

https://www.youtube.com/watch?v=2m0MDzkw?2Js

OptEEmMAL GA no. 680676 | OptEEmAL Final Conference
Valladolid | 02/20/2019
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OPTIMISED ENERGY EFFICIENT DESIGN
0 PLATFORM FOR REFURBISHMENT
ATDISTRICT LEVEL

Round Table

This project has received funding from the European Union’s Horizon 2020 '
research and innovation programme under Grant Agreement No 680676 -

eu o owww. eu L @OptEEmAL_EU

— ]
UIJtEEmAL San Sebastian - Txomin Enea

OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX

27.02.2019



- OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse

XXX | XXX

Polhem school
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Upt;-_- » Polhem school
House number m2 Building year
1 4433 1961
2 3810 1961
3 4058 1914
5 3268 1975
6 191 1985
7 4264 1982
8 3705 1985
9 557 1991

OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX

Upt;-_- r Polhem School

* District heating
* 100% renewable
* 154 kWh/m2in 2016

H OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX

27.02.2019
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UptEE ) San Bartolomeo district, Trento

OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX

San Bartolomeo district, Trento
OptEEmAI

* Student housing

* ~120 kWh/m2.yr

* Using natural gas and electricity

* Main objective: to reduce operational energy costs

- OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX




[ETIMISER EREREY EFFICIENT DESIGN
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OptEEmAL

Thank you for your attention!

This project has received funding from the European Union’s Horizon 2020 D ou
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UptE[ 11 | San Bartolomeo district, Trento

OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX

41 | San Bartolomeo district, Trento
OptEEmAI

* Student housing

* ~120 kWh/m2.yr

* Using natural gas and electricity

* Main objective: to reduce operational energy costs

- OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX




OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX

UptE[ A Polhem school

House number

1

O 00 N o U w

- OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse

XXX | XXX

m2
4433
3810
4058
3268

191
4264
3705

557

Building year
1961
1961
1914
1975
1985
1982
1985
1991

27.02.2019



Uptﬁh Polhem School

* District heating
* 100% renewable
* 154 kWh/m2in 2016

OptEEmMAL GA no. 680676 | WP6 Demonstration of the platform | Maxime Pousse
XXX | XXX

27.02.2019
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OPTIMISED ENERGY EFFICIENT DESIGN
tEE AL PLATFORM FOR REFURBISHMENT
m

Conclusions and Best Practices

Steinbeis-Europa-Zentrum
Nathalie DA SILVA,
CARTIF Technology Centre
Susana MARTIN.TORAL,

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 680676

eu www eu B@OptEEmAL_EU

UptEEITIM. Problem vs. Solution

OptEEmAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid




[]pt'* r Main achievements obtained during the project

OBJECTIVE: developing an Optimised Energy Efficient Design Platform able
to design energy retrofitting projects that are based on different energy
conservation measures to improve the behaviour of a district.

INTEGRATION OF 6 MAIN PILLARS:
a IPD-based retrofitting design approach
25 BIM-based information exchange approach
* Catalogue of Energy Conservation Measures (ECMs)
] Simulator of well-stablished indicators at different scales
l Multi-Criteria Decision Analysis (MCDA) approach
A Semantic data model and data mapping processes

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid

Upt‘ r Main challenges faced during the project

TRL5: Technology (OptEEmAL components and repositories) validated in
relevant environment (fictive case)

\»;‘q} Design rules have been established
-\Igj'-Technology components have been validated in relevant environment

-_|5§Technological components are integrated so that the platform can be
~ tested with tests that can simulate and validate all the specifications

I»:;; Performance results demonstrate the viability of the platform to be
~ used to design energy efficient retrofitting projects

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid

27.02.2019



Dpt r Main challenges faced during the project

TRL6: Platform prototype validated in relevant environment through the
evaluation of the case studies

x{r Prototype of the technology system demonstrated

Completed end-to-end tests with the case studies: Cuatro de Marzo
district in Valladolid (Spain), Mogel district in Eibar (Spain) and Polhem
district in Lund (Sweden)

.'.\{;_E} Performance results demonstrate the viability of the platform to be
~ used to design energy efficient retrofitting projects

Evaluated the performance results against real data

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid

Upt r Main challenges faced during the project

TRL7: Final platform deployed and demonstrated in relevant environment

Multiple prototypes demonstrated in an operation environment

Completing the demonstration with the demo cases: Txomin Enea
district in San Sebastian (Spain), San Bartolomeo district in Trento
(Italy) and Polhem district in Lund (Sweden)

The platform performs as required
Evaluating the performance by end-users

The platform is suitable to be incorporated in the business for
designing retrofitting projects
Evaluating the usability by end-users

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid

27.02.2019



_ Challenges related to exploitation
OptEEmA & P

And what happen after TRL7?

Are we ready to exploit results?

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid

_ We care about exploitation because...
OptEEmA '°

’ Growth of

flw_ companies

New Market

Exploitation = benefits
Further for

research EM g %‘5 your organisation

C Publications &“}i—ﬁ

Increase
competitiveness
OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid
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Partners in the OptEEmAL project are divers

R&D
organisation
Industry
Municipalities
(not SME) - a
Universities SMEs
OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid

They have different expectations of the project

Services,
Commercial &
Application

Methodology,
Competitiveness, y Life quality,
Services i Citizen
" acceptance

OptEEmMAL

Publications, .
Competitiveness,

Future -
research & Services
teaching
OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid




Upt They have different understanding and expertise

Strong legal/IPR
strategy

Protection of

Local
know-how

exploitation

OptEEmMAL

No real
strategy, lack Lack legal/IPR
legal/IPR strategy
strategy

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid

Upt Exploitation activities in the OptEEmAL project

pel

Step 1 “
= Define the background

= Define the expected project results

= Define the expected exploitable results
Step 2

= |dentification & definition of ownershi

* Rules & conditions to get access t0 €X ...’
= Introduction to business models for e;

Step 3
= |dentification of value propositions | ;
= First definitions of business models = b :

Aesources Channal s

= Roadmap for further exploitation & market deployment

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid
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Upt Main exploitable results for OptEEmAL

\f

ECM Catalogue

OptEEmMAL Platform

[&]

District Simulation Toolbox
* Energy simulation tool
* NEST generation tool

¢ Eco-Tool
District Data Model Generator » HVAC simulation service
H OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,
Museo de la Ciencia de Valladolid
Upt Other exploitation activities

Other important steps to consider:

Technology Watch (patents, trademarks, et al.)

Other research projects

= Enterprise Europe Network
= Technology offers / requests
= Business offers / requests
= Research & development request

Exploitation roadmap and market deployment

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid
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n. So we are ready to exploit results!
OptEEMAL | e Y10 oxplot rest

Museo de la Ciencia de Valladolid

- OptEEMAL GA no. 680676 OptEEmAL Final Conference 20" February 2019,

a. Best practices and lessons learned
OptEEMAL | mmnen

auto.
“The muti-scale and multi-domain evaluation of design alterna- |~~~ POSSibjl
tives for retrofitting a district poses a challenge w the integration  Peies
of tools and their related data requirements which needs the im- e ;em% and thaj,
plementation of a scalable and interoperable data model making |,
this data also available for future integrations of new tools.” =iiher

CARTIF Technology Centre, Spain — OptEEmMAL Project Coordinator

OptEEmAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid




OptEE

Where to go from here?

Towards OptEEmAL commercialization!

= Finalize the validation of the prototype in our demo-sites

= Improve the prototype with feedback coming from the trainings
= Complete our Exploitation strategy
= Analyse possibilities to cover TRL8 and TRL9

OptEEmMAL OptEEmMAL Tool
_______________ e |
Prototype ] JVENT, positioning 1
TRL 1 2 3 4 5 64 7 8 9
a Acwal
Basicprinciples | Technology Cueliitians) Component Component SEEmep RIOLCHES technology
experimental o LLTELEE prototype ready for
of concept concept and/or o validationin validationin . . confpleted and
sy critical and/or demonstration demonstration v,
observed and application laboratory relevant : ¢ : alified by
proof of ° A in relevant in operational
reported formulated environment ronment . ) sts and
concept environment environmel .
deMapstrations
)¢ 1 I
Fundamemar:‘ Pillar 1: technological research O Pillar 2: product demonstration 1 Pillar 4 4
research 1 1 : competitive

1 manufacturing

Research and innovation actions

H OptEEmAL GA no. 680676

OptEEmAL Final Conference

Pre-commercializatior

otyping, tests, demonstrations, experimental
development, pilot actions

20" February 2019,
Museo de la Ciencia de Valladolid

OptEE

Congratulations!

CONGRATULATIONS to all the OptEEmAL consortium for 3.5 years of:

* Professional work

* Collaborative and pro-active
framework

* Continuous learning

* Infinite patience and
involvement

* Hard work and perseverance

facing shortcomings

* Incomparable and awesome
human team

THANKS FOR MAKING THINGS EASY!

H OPtEEMAL GA no. 680676

OptEEmAL Final Conference

20t February 2019,
Museo de la Ciencia de Valladolid

27.02.2019



== I I and before going to the VISIT
OptEEmAL | <

Kahoot!

OptEEmMAL Final Conf. Test.

Join this Survey with the
Kahoot! app or at kahoot.it

OptEEmAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid

- I I VISIT: 4 DE MARZO DEMONSTRATOR
OptEEMAL | maar

OptEEmMAL GA no. 680676 OptEEmAL Final Conference 20t February 2019,
Museo de la Ciencia de Valladolid

27.02.2019
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27.02.2019

[DETIMISED ENEREY EFFICIENT BESIGN
0 tEE AL VLATFURM FUR REFURBISHNEN]
p m

Thank you for your attention!

Susana MARTIN.TORAL

Project Deputy Coordinator
CARTIF Technology Centre

Nathalie DA SILVA

Project Manager Energy Technologies and Innovation Management
Steinbeis-Europa-Zentrum

This project has received funding from the European Union’s Horizon 2020 o 5} b}
research and innovation programme under Grant Agreement No 680676 u WWW. eu @OptEEmMAL_EU
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R2CITIES: «Renovation of Residential Urban Spaces: towards
NZE CITIES»

R2CITIES project: 4 de Marzo demosite

Cecilia SANZ-MONTALVILLO

Fundacion CARTIF C I T I Es
R2CITIES Project Coordinator

Valladolid, 20 February 2019

- CENTRO T
-EeB.ENERGY.2012.8.8.3. ECNOLOC -:"':::J CA? I IF

grant agreement No.314473



e ————

Our Network

The consortiom

N o*“%%
W ) SSIN mir N
Osl P\ &/J U reengen
NS
Gothenb
Aarhy VIVA
TEuan
M Sreder- VOUr 5 com
RLLLL

® Amsterdam

@ Aachen

Wien ® o8 &
ratislava
@ Innsbruck

® Bolzano
Grenoble @ ® Milan
Bilbao .. L. ® Genoa
Laguna @
de Duero @ Valladolid ® Kartal

® Gaziantep

O

0 0

R
CITIES

m2 renovated
surface area

57.000
60%
860

July 2013 - June 2018

14.8 Mmeur

9.] M eur

reduction
energy use

dwelling
involved

17 partners
24% SMEs

Demosites (Residential)

Genova (Public)

Kartal (Public & Private)

Valladolid

(Private)

|




DEMOSITES general information

GENOA \R /£ VALLADOLID




Context of the Building Intervention

| Rii2
CITIES

. 130 Energy Retrofitted
— Dwellings
A N

12.500 m2 conditioned
area

ol ity AL P e ol aite

189 buildings / 1950 Dwellings

« ™

INITIAL STATUS
« High Energy 52 %
Consumptions energy
« Condensing problems Turina 16 savings
inside the dwellings.
. V. Esteban Daza 2
Bad living conditions Chapi 3 Esteban Daza 6
and building Sarasate 1 Granados 4
. . Sarasate 4
dete norat]on * Sarasate 5 Vicente Goicoechea 5
b no RES ¢imon de Colonia 6
Juan de Austria 19

Pedro Mazuecos 1
Paseo Zorrilla 178

VALLADOLID

EeB.ENERGY.2012.8.8.3, [ E't]'-l_.*i'ﬂ'ﬂ} CA?TIF
[ECNOLOGICO

grant agreement No.314473




Rili2

Implemented ECMs
CITIES

RENEVABLE ENERGYES

Windows substitution or
doubling

Thermal Solar Collectors for centralized
DHW system

ETICs in facade for
thermal insulation

H

Eennll

[F

PV-Parking Lot for e-vehicle charging

Condensing LED lighting with I I

individual gas presence sensors
VALLADOLID -
awdals] GARTIF

boilers with COP>1
TECNOLOGICO

EeB.ENERGY.2012.8.8.3,
grant agreement No.314473



Monitoring schema

R2Cities - District Monitoring Platform
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Cecilia SANZ-MONTALVILLO

cecsan@cartif.es

Website: www.r2cities.eu C I T I Es

Twitter account: @R2CITIES
Facebook page: @R2CITIES.eu

- FENTRO T
EeB.ENERGY.2012.8.8.3, -:"':::J CA? I IF
grant agreement No.314473 - R
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http://www.r2cities.eu/
https://twitter.com/remourban_eu?lang=es
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