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Executive Summary 

"The OptEEmAL 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 

OptEEmAL 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. 
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1 Conference 

 Concept 1.1

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. 

 Agenda 1.2

The agenda was presented as follows:  

 

Figure 1: Agenda of the OptEEmAL Final Conference 
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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 

OptEEmAL 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.  

 Participants 1.3

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 

OFundació 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 
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Acciona Sevilla Spain 

HOBO Valladolid Spain 

Valladolid City Council Valladolid Spain 

CARTIF Valladolid Spain 

Steinbeis-Europa-Zentrum Stuttgart Germany 

 Freelancer Crete Greece 

Technical University of Crete Crete Greece 

Fundación TECNALIA Pais vasco Spain 

VEOLIA Valladolid Spain 

CARTIF Valladolid Spain 

Fomento San Sebastián San Sebastian Spain 

GBCe Valladolid Spain 

Fundación TECNALIA Pais Vasco Spain 

NOBATEK Anglet France 

ana prada diseño de interiores Valladolid Spain 

United Technologies Research Centre Ireland Cork Ireland 

Ayuntamiento de Palencia Palencia Spain 

CARTIF Valladolid Spain 

Expert System Rovereto Italia 

CARTIF Valladolid Spain 

ARGEDOR Bilişim Teknolojileri Ankara Turkey 

Universidad de Valladolid Valladolid Spain 

Promantio Valladolid Spain 

CARTIF Valladolid 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. 

 The Conference webpage   2.1

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. 

 

Figure 2: Conference webpage on OptEEmAL website 
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Figure 3: Registration via Eventbrite 

 Promotion materials 2.2

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 CI 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. 
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Figure 4: English version of the conference flyer 
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Figure 5: Spanish version of the conference flyer 
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2.2.2 OptEEmAL Final Conference Poster 

 

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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 Social media 2.3

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: 

 

Figure 7: Tweet Site Visit 

 

Figure 8: Tweet Round Table 
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Figure 9: Keynote Arnout Andrews 

 

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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Figure 11: Promotion via LinkedIn group 

 

 

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

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. 

 Promotion via other channels 2.5

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. 

 

Figure 13: OptEEmAL article in SCIS newsletter 

 

 

Figure 14: Screenshot of OptEEmAL article on 
BUILD UP 
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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. 

 

Figure 15: Women4Energy Tweet about OptEEmAL Final Conference  

 OptEEmAL branded chocolate  2.6

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: OptEEmAL branded chocolate 

 

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

 Organisation and Benefit 3.1

   

Feedback form 

 

1. ORGANISATION 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 Sum 

Were you satisfied with 

the structure of the 

conference? 

very much x x x 
 

x x x x x x x x x 
 

x x 
 

x x 16 

it was satisfying 
   

x 
         

x 
  

x 
  

3 

not that much, 

there is space for 

improvement 
                   

0 

How was the 

organisation 

(information before the 

conference, 

friendliness) 

very good x x x 
 

x x x x x x x x x x x x x x x 18 

good 
   

x 
               

1 

not that good 
                   

0 

2. YOUR BENEFIT 
                     

Did the event meet 

your expectations? 

yes, fully x x 
  

x x x 
  

x 
  

x 
  

x 
  

x 9 

mostly 
  

x x 
   

x x 
 

x x 
 

x x 
 

x x 
 

10 

not that much 
                   

0 

not at all 
                    

Did you get new 

information? 

yes, much x 
  

x 
 

x 
  

x 
     

x x 
 

x 
 

7 

yes, some 
 

x x 
 

x 
 

x x 
 

x 
 

x x x 
  

x 
 

x 11 

not much 
          

x 
        

1 

not any 
                   

0 

Was the event useful 

for your future 

activities and 

cooperation? 

very useful 
    

x 
 

x 
 

x 
      

x 
 

x 
 

5 

useful x x x x 
 

x 
 

x 
 

x x x x x x 
 

x 
 

x 14 

not that useful 
                   

0 

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.  

 Open questions 3.2

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 (networking opportunities, speakers): 

- Good to have more companies, municipalities, etc. attending the conference 

- Got some new ideas to apply in my city 
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- 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. 
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5 Annexes 

The presentations given by the speakers are provided in the following pages. 
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Context: share of energy consumption

[1, 3]
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Context: average housing building in EU
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Context: existing building stock

[3]

Almost 75% of the building stock is energy 
inefficient

Over 30% of the building stock is more than 
50 years old
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Context: the overall challenge

L o n g - t e r m  o b j e c t i v e  o f  d e c r e a s i n g  t h e  G H G   
e m i s s i o n  l e v e l s  f o r  t h e  b u i l d i n g  s e c t o r  b y  8 8 % -

9 1 %  i n  2 0 5 0 ,  c o m p a r e d  t o  1 9 9 0  l e v e l s .

L o n g - t e r m  o b j e c t i v e  o f  d e c r e a s i n g  t h e  G H G   
e m i s s i o n  l e v e l s  f o r  t h e  b u i l d i n g  s e c t o r  b y  8 8 % -

9 1 %  i n  2 0 5 0 ,  c o m p a r e d  t o  1 9 9 0  l e v e l s .

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

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

Main EU-policies (1)

• 2010 Energy Performance of Building Directive (EPBD)

• 2012 Energy Efficiency Directive

NZEB HVAC inspection schemesEnergy Performance Certificates

Financial measuresCost-optimal performance requirements

3% renovation targets Purchase only energy efficient buildings

Long term renovation strategies
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Main EU-policies (2)

• 2016 Revised Energy Performance of Building Directive (EPBD)

Long term renovation strategies  Decarbonising the building stock by 2050

Common scheme for the smart readiness of buildings

E-mobility

National energy performance requirements for comparison

Promote health and well-being of users

OptEEmAL GA no. 680676 OptEEmAL Final Conference 20th February 2019, 
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• Renovation costs
• Access to finance
• Low energy prices

• Lack of technical 
solutions

• Cost of technical 
solutions

• Lack of knowledge of 
construction 
professionals

Financial barriers Technical barriers

• Fragmentation of the 
supply chain

• Burdening of home 
owners

Process barriers

• Varying ambition of 
performance 
requirements

• Multiple definitions of 
renovation

Regulatory barriers

• Lack of awareness

Awareness barriers

Barriers

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

Diversity of actors / steps of involvement
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• A wide variety of tools to investigate:
– Energy aspects: DesignBuilder, Ecotect, IES, OpenStudio…
– Environmental aspects: GaBi, OneClickLCA, openLCA
– Same for social, economic and comfort aspects  

• Numerical formats
– .rvt
– .xls
– .pdf

• Leading to problems of:
– Data mapping/transfer
– Misunderstandings
– Time
– Cost

Diversity of tools

– .db

– .dxf

– .dwg

– .skp

– .idf

– …
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The OptEEmAL Project

• H2020 project
– Energy efficient buildings

– Innovative design tools for 
refurbishing of buildings at 
district level

– From September 2015 to 
February 2019

• 13 project partners
– Coordinated by CARTIF (ES)

• Final objective:
– Validate the OptEEmAL platform 

at TRL 7

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

The OptEEmAL Project
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Challenges:

 Provide innovative design tools

 Renovation of buildings as part of a global energy system

 Support the evaluation of retrofitting alternatives

 Ensure interoperability among tools

 Solutions adapted to collaborative multi-disciplinary work

Challenges to answer

T h e d e s i g n o f e n e r g y / r e s o u r c e e f f i c i e n t b u i l d i n g s ( n e w o r
t o b e r e f u r b i s h e d ) m u s t i n v o l v e a l l s t a k e h o l d e r s w i t h i n a
c o l l a b o r a t i v e a p p r o a c h , a l l o w i n g c o s t - e f f i c i e n t s o l u t i o n s .
I m p r o v i n g t h e p l a n n i n g p r o c e s s i m p l i e s s h a r e d d a t a ,
p r a c t i c e s a n d t o o l s w i t h p r o p e r t r a i n i n g a n d e d u c a t i o n .

T h e d e s i g n o f e n e r g y / r e s o u r c e e f f i c i e n t b u i l d i n g s ( n e w o r
t o b e r e f u r b i s h e d ) m u s t i n v o l v e a l l s t a k e h o l d e r s w i t h i n a
c o l l a b o r a t i v e a p p r o a c h , a l l o w i n g c o s t - e f f i c i e n t s o l u t i o n s .
I m p r o v i n g t h e p l a n n i n g p r o c e s s i m p l i e s s h a r e d d a t a ,
p r a c t i c e s a n d t o o l s w i t h p r o p e r t r a i n i n g a n d e d u c a t i o n .

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

Web-based platform for district
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

OptEEmAL main objective
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Addressing retrofitting at district scale

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.

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 (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.

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.

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

OptEEmAL pillars
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User interaction – IPD approach

STAKEHOLDERS (IPD METHOD)

INPUT DATA DESIGN CORE PROCESS OUTPUTS

STEP 1
DATA INSERTION

STEP 1
DATA INSERTION

STEP 2
STRATEGIES CHECK

STEP 2
STRATEGIES CHECK

STEP 3
SELECT SCENARIO

STEP 3
SELECT SCENARIO

STEP 4
EXPORTATION

STEP 4
EXPORTATION

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.

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.

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

STEP 1

STEP 2

STEP 3

Four working pillars that define the platform:

• Problem statement: end-user involvement and input data

• Problem mapping: data integration (DDM)

• Problem solving: tools for simulation and optimisation

• Solution exporting: serialisation and data exportation

OptEEmAL steps
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(1) Problem statement

INPUT DATA 
(IFC, CityGML, 

contextual)

INPUT DATA 
(IFC, CityGML, 

contextual)

1

OptEEmAL GA no. 680676 OptEEmAL Final Conference 20th February 2019, 
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(2) Problem mapping

INPUT DATA 
(IFC, CityGML, 

contextual)

INPUT DATA 
(IFC, CityGML, 

contextual)

DATA 
INTEGRATION

(DDM)

DATA 
INTEGRATION

(DDM)

DPIsDPIs

SIMULATIONSIMULATION

Scenario 0

1

2
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(3) Problem solving

INPUT DATA 
(IFC, CityGML, 

contextual)

INPUT DATA 
(IFC, CityGML, 

contextual)

DATA 
INTEGRATION

(DDM)

DATA 
INTEGRATION

(DDM)

ECMs DATAECMs DATA

DATA 
INTEGRATION

(DDM)

DATA 
INTEGRATION

(DDM)

DPIsDPIs DPIsDPIs

SIMULATIONSIMULATION

O
PT

IM
IS

AT
IO

N
 /

 S
C

EN
AR

IO
S

 G
EN

ER
AT

IO
N

O
PT

IM
IS

AT
IO

N
 /

 S
C

EN
AR

IO
S

 G
EN

ER
AT

IO
N

Scenario 0 Scenario n

1

2

3
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(4) Solution exporting

INPUT DATA 
(IFC, CityGML, 

contextual)

INPUT DATA 
(IFC, CityGML, 

contextual)

DATA 
INTEGRATION

(DDM)

DATA 
INTEGRATION

(DDM)

ECMs DATAECMs DATA

DATA 
INTEGRATION

(DDM)

DATA 
INTEGRATION

(DDM)

DPIsDPIs DPIsDPIs

SIMULATIONSIMULATION

O
PT

IM
IS

AT
IO

N
 /

 S
C

EN
AR

IO
S

 G
EN

ER
AT

IO
N

O
PT

IM
IS

AT
IO

N
 /

 S
C

EN
AR

IO
S

 G
EN

ER
AT
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N

Scenario 0 Scenario n

BEST 
SCENARIO 

OUTPUT DATA 
(IFC, CityGML, 
reports, etc.)

BEST 
SCENARIO 

OUTPUT DATA 
(IFC, CityGML, 
reports, etc.)

1

2

3

4
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Focus on technical innovations: DDM

C o n s i d e r i n g t h e d i f f e r e n t s c a l e s , t h e d i f f e r e n t t o o l s a n d
t h e d i f f e r e n t a c t o r s , a c o m m o n d a t a m o d e l h a s t o b e
c r e a t e d t o f a c i l i t a t e i n t e r o p e r a b i l i t y b e t w e e n d i f f e r e n t
d a t a s o u r c e s

C o n s i d e r i n g t h e d i f f e r e n t s c a l e s , t h e d i f f e r e n t t o o l s a n d
t h e d i f f e r e n t a c t o r s , a c o m m o n d a t a m o d e l h a s t o b e
c r e a t e d t o f a c i l i t a t e i n t e r o p e r a b i l i t y b e t w e e n d i f f e r e n t
d a t a s o u r c e s
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Focus on technical innovations: Simulation toolbox

C o n s i d e r i n g t h e n e e d t o c a l c u l a t e D i s t r i c t P e r f o r m a n c e
I n d i c a t o r s i n d i f f e r e n t f i e l d s o f e x p e r t i s e , a s i m u l a t i o n
t o o l b o x h a s t o b e c r e a t e d t o r e d u c e m a n u a l d a t a
m a n a g e m e n t

C o n s i d e r i n g t h e n e e d t o c a l c u l a t e D i s t r i c t P e r f o r m a n c e
I n d i c a t o r s i n d i f f e r e n t f i e l d s o f e x p e r t i s e , a s i m u l a t i o n
t o o l b o x h a s t o b e c r e a t e d t o r e d u c e m a n u a l d a t a
m a n a g e m e n t
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Focus on technical innovations: ECM catalogue

C o n s i d e r i n g t h e n e e d t o h a v e i n a s i n g l e p l a c e , t e c h n i c a l ,
o p e r a t i o n a l , m a i n t e n a n c e a n d c o s t B I M - c o m p l i a n t d a t a
a b o u t E n e r g y C o n s e r v a t i o n M e a s u r e s , a c a t a l o g u e h a s b e e n
c r e a t e d .

C o n s i d e r i n g t h e n e e d t o h a v e i n a s i n g l e p l a c e , t e c h n i c a l ,
o p e r a t i o n a l , m a i n t e n a n c e a n d c o s t B I M - c o m p l i a n t d a t a
a b o u t E n e r g y C o n s e r v a t i o n M e a s u r e s , a c a t a l o g u e h a s b e e n
c r e a t e d .

More than 130 ECMs

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

The OptEEmAL platform

Web-based platform for the design of energy 
efficient refurbishment projects at the district level
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The OptEEmAL platform: demonstration

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

The OptEEmAL platform: demonstration
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OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale integration for district simulations

What is a district ?

What is a district ?
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What is a district ?

OptEEmAL GA no. 680676 | District data model | Gonçal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale integration for district simulations

What is a district ?

1. Target buildings that will be refurbished
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What is a district ?

1. Target buildings that will be refurbished

2. Surrounding buildings that interact with target buildings (shadows)
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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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What is a district ?

• Weather data
• Energy prices
• Socio-economic data

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…)

OptEEmAL GA no. 680676 | District data model | Gonçal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale integration for district simulations

Input Data                                                           District

Data integration perspective

Integration

BIM models 
(IFC standard)

GIS models 
(CityGML standard)

Contextual Data 
(multiple sources)

1

2

3

• Weather data
• Energy prices
• Socio-economic data
• Users’ objectives

Measures:
• Passive 
• Active
• Renewables
• Control

Indicators:
• Energy
• Comfort
• Environmental
• Economic
• Social
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Data integration perspective

BIM models 
(IFC standard)

GIS models 
(CityGML standard)

Contextual Data 
(multiple sources)

1

2

3

Input Data District Model      Simulation

Energy

Economic

Semantic 
Data Models

Urban

Social

Simulation 
tools

HVAC tool

ECO tool

• Weather data
• Energy prices
• Socio-economic data
• Users’ objectives

OptEEmAL GA no. 680676 | District data model | Gonçal Costa
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Data integration perspective

IFC input file:  files/TURv19x4_ENHANCHED.ttl
----------------------------------------------------------------------
Invoking the following sparql CONSTRUCTS (40):

Triples| msec| Objects| Query
----------------------------------------------------------------------
117173| 2069|  44600|DoubleList_LengthMeasure

2505|   33|  45540|DoubleList_RealList
256|   86|     15|SimBuildingStory_BuildingStory_Default
19|   14|      1|SimBuilding_Building_Default
105|   16|     13|SimDerivedUnitType_DerivedUnit_Default
794|  353|     61|SimDoor_GlazedDoor

3947|  338|    279|SimDoor_OpaqueDoor
13|    3|      2|SimGeomCurve_CompositeCurve_Default

174508| 3031|   6387|SimGeomCurve_Polyline_Default
153981|  940|  17109|SimGeomPoint_Point_CartesianPoint

8119|   86|    369|SimGeomSolidModel_SweptAreaSolid_ExtrudedAreaSolid
43198|  292|   3927|SimGeomSurface_BoundedSurface_CurveBoundedPlane
76341|  702|   7634|SimGeomSurface_ElementarySurface_Plane_Plane
3151|   20|    315|SimGeomVector_Vector_Direction
10011|   74|    770|SimIrregularTimeSeries_IrregularTimeSeries
9895| 1043|    598|SimList_MaterialList

11|  343|      1|SimLocalPlacement_LocalPlacement_AbsolutePlacement
42395|  432|   3854|SimLocalPlacement_LocalPlacement_RelativePlacement

186|    4|     74|SimMaterialLayerLists
23|   10|      2|SimMaterial_OpaqueMaterial_NoMass
14|    3|      1|SimModelRepresentationContext_GeometricRepresentationContext_Default
10|    3|      1|SimOwnerHistory_Default_Default
0|   17|      0|SimPanel_Glazing
0|   18|      0|SimPanel_Opaque

14707|  155|   2451|SimPlacement_Axis2Placement2D_Default
145129| 1280|  12094|SimPlacement_Axis2Placement3D_Default

79|   52|      1|SimProject_Project_DesignAlternative
163|    4|     18|SimSIUnitType_SiUnit_Default
17|    5|      1|SimSite_BuildingSite_Default
478|   14|     25|SimSlab_Default_Default_Slab

73729|  762|   3927|SimSpaceBoundary_SecondLevel_SubTypeA
0|   43|      0|SimSpaceBoundary_SecondLevel_SubTypeB  
0|    6|      0|SimWall_Wall_Default_StandardWall

21103| 8015|   1301|SimWall_Wall_Default_Wall
3486|   40|    205|SimWindow_Window_Default_Window
451|    6|     50|SimZone

54982|  897|  18480|Values_List
140|   93|      1|simMaterial_Glazing
601|   77|     37|simMaterial_Opaque

2321| 1811|     80|simSpace_Occupied_Default

Queries completed in 25,269 seconds

Total objects created: 170168

Materializing classes according to: ontology/SimModelComplete.owl
Total triples before materialization: 963875
Materializing inferred types of the new model
Total triples after materialization: 963875
----------------------------------------------------------------------
Storing output/TURv19x4_ENHANCHED_sparql.ttl model with a total of 963875 triples

Simulation 
Energy 

Data Model

BIM model: Turina Tower building

IFC

SimModel
(OWL)
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Data integration perspective

Energy

Economic

Semantic 
Data Models

Urban

Social

CityGML

Shadows

Validation 
and Checking

Contextual data

Simulation 
tools

HVAC tool

ECO tool

IFCIFCIFC
Validation 

and Checking

Building models

Input Data District Model      Simulation                                              

OptEEmAL GA no. 680676 | District data model | Gonçal Costa
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Data integration perspective

Simulation 
tools

HVAC tool

ECO tool

Simulation                                              District Retrofitting

1
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Data integration perspective

Simulation                                              District Retrofitting
Simulation 

tools

ENERGY DPI’sENERGY DPI’s

COMFORT DPI’sCOMFORT DPI’s

ENVIRONMENTAL DPI’s ENVIRONMENTAL DPI’s 

ECONOMIC DPI’sECONOMIC DPI’s

SOCIAL DPI’sSOCIAL DPI’s

URBAN DPI’s URBAN DPI’s 

GLOBAL DPI’sGLOBAL DPI’s

District Performance Indicators
Calculation sequence

Energy demandEnergy demand
1
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Data integration perspective

Simulation 
tools

ENERGY DPI’sENERGY DPI’s

COMFORT DPI’sCOMFORT DPI’s

ENVIRONMENTAL DPI’s ENVIRONMENTAL DPI’s 

ECONOMIC DPI’sECONOMIC DPI’s

SOCIAL DPI’sSOCIAL DPI’s

URBAN DPI’s URBAN DPI’s 

GLOBAL DPI’sGLOBAL DPI’s

District Performance Indicators
Calculation sequence

HVAC tool

1

2 Energy consumptionEnergy consumption

Local thermal confortLocal thermal confort

Simulation                                              District Retrofitting
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Data integration perspective

Simulation 
tools

ENERGY DPI’sENERGY DPI’s

COMFORT DPI’sCOMFORT DPI’s

ENVIRONMENTAL DPI’s ENVIRONMENTAL DPI’s 

ECONOMIC DPI’sECONOMIC DPI’s

SOCIAL DPI’sSOCIAL DPI’s

URBAN DPI’s URBAN DPI’s 

GLOBAL DPI’sGLOBAL DPI’s

District Performance Indicators
Calculation sequence

HVAC tool

1

3

2

Global Warming PotentialGlobal Warming Potential

Simulation                                              District Retrofitting
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Data integration perspective

Simulation 
tools

ENERGY DPI’sENERGY DPI’s

COMFORT DPI’sCOMFORT DPI’s

ENVIRONMENTAL DPI’s ENVIRONMENTAL DPI’s 

ECONOMIC DPI’sECONOMIC DPI’s

SOCIAL DPI’sSOCIAL DPI’s

URBAN DPI’s URBAN DPI’s 

GLOBAL DPI’sGLOBAL DPI’s

District Performance Indicators
Calculation sequence

HVAC tool

ECO tool

1

3

4

2

Operational energy costOperational energy cost

Simulation                                              District Retrofitting
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Data integration perspective

ENERGY DPI’sENERGY DPI’s

COMFORT DPI’sCOMFORT DPI’s
ENVIRONMENTAL DPI’s ENVIRONMENTAL DPI’s 

ECONOMIC DPI’sECONOMIC DPI’s
SOCIAL DPI’sSOCIAL DPI’s
URBAN DPI’s URBAN DPI’s 
GLOBAL DPI’sGLOBAL DPI’s

District Performance 
Indicators

Current status 
of the district

Simulation 
tools

HVAC tool

ECO tool

Simulation                                                     District Retrofitting 
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Data integration perspective

Current status 
of the district

District Retrofitting District Model                     

Urban

Urban

Energy

Economic

Semantic 
Data Models

Urban

Social

Optimiser

Energy
Conservation 
Measures 
Catalogue

Indicators
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Data integration perspective

Summary
Optimization DPIs

Simulation

Energy

Economic

Urban

Social

BIM models 
(IFC standard)

GIS models 
(CityGML standard)

Contextual Data 
(multiple sources)

1

2

3

HVAC tool

ECO tool

• Weather data
• Energy prices
• Socio-economic data
• Users’ objectives
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Building data extraction

Building data extraction
(Processes, issues, decisions)
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Building data extraction: Simulation requirements

Light, Occupancy 
and Equipment 

Schedules

Material / Thermal 
Properties

BIM model

OptEEmAL GA no. 680676 | District data model | Gonçal Costa
OPTEEMAL PROJECT FINAL CONFERENCE 2019 Multi scale integration for district simulations

Building data extraction: Simulation requirements

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.

2nd Level Space 
Boundaries

Slab partitioning

IFC model
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Building data extraction: exportation from BIM

24

BIM modelling 
and IFC export 

Guidelines

IFC

THANK YOU FOR YOUR ATTENTION!
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Building data extraction: Material data

WINDOW 
Glazing 
material

WALL 
Opaque 
material
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Building data extraction: Material data

Configuration of the values of some parameters:
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DATA MANAGEMENT 
MODULE

DDM MANAGER

ETL 2 (Integration)

ETL 1 (Transformation)

Building Energy Systems 
Manager (BESM)

OPTIMISATION 
MODULE

ScenarioVector.js

Input data

INSTANCE CREATOR
Snippets

ECM Application 
Manager

Java classes

Optimised Retrofitting 
Scenarios (ORS) 

Candidates

Baseline
scenario

Project 
Repository

ECM 
Repository

DATA INSERTION MODULE

BES 
Catalogue
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• Retrofit scenario assessment in OptEEmAL

• Developed tools
 Data checking
 Semantic enrichment

• Conclusions
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Objectives:

• Assess retrofit scenarios using District Performance Indicators (DPIs)

– 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

Retrofit scenario assessment in OptEEmAL

 

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
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Overview

Building
data

District
data

Baseline
building simulation

models

Energy 
Conservation

 Measures
(ECMs)

Optimization

Retrofit
building simulation

models

OptEEmAL

Automatic 
building simulation
model generation 

IFC
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Overview

INPUT DATA DESIGN (DECISION MAKING)  PROCESS OUTPUT DATA

DATA 
INTEGRATION

DATA REPOSITORY
INPUT DATA, INDICATORS, PARAMETERS

SCENARIOS 
GENERATOR

OPTIMISER

RANKING 
VISUALISER / 

SELECT OPTIMAL 
SCENARIO

EXPORT DATA 
PROCESSOR

EXTERNAL 
SIMULATION 

TOOLSWP4

WP2

ECMs 
CATALOGUE

WP3

WP5

SIMULATION 
GENERATOR

WP1

IPD

WP6 WP7
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Developed tools towards the objectives

Data preparation and checkingData preparation and checking

Building data semantic enrichmentBuilding data semantic enrichment

Tools Invocation & DPI CalculationTools Invocation & DPI Calculation

CBIP tool

EnergyPlus
IDF generation

IFC exporter

BIM design guidelines

DNS tool

SimModel enrichment 
tool
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Data Preparation: Design Guidelines

 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, 

windows and panels;
 Define building type and infiltration 

class;
 Define parameters and schedules for 

each space;
 Configure properly the modified IFC 

Exporter.
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Data Preparation: IFC Exporter Issues

Incorrect or Missing 
2nd Level Space 
Boundaries

Missing Inverse 
Relations in case 
of Curtain Walls

Missing Light, Occupancy 
and Equipment Schedules

Missing Thermal 
Properties
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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 :
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Data Checking: Geometric Error Detection tool

Geometry Error Detection tool1 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

• Surface Errors

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

Input Data File GenerationSIMULATION 
MODULE

DATA 
MANAGEMENT 
MODULE

ETL2

DPI Calculation

Cluster Computing

ETL1 store 
baseline 
DPIs

get 
project 

data

ECM Repository 
Connector

Project Repository 
Connector

BIM Repository 
Connector

City Repository 
Connector

Context Repository 
Connector

COMMUNICATION 
LOGIC LAYER

store 
data 
models

SimModel Enrichment

DNS toolCBIP tool

DATA INTEGRATION - INSTANCE CREATOR

Simulation Data Models

ENRICHMENT
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Semantic Enrichment: CBIP tool

The CBIP tool2 enriches the IFC file with geometry information that is required for BEPS 
(namely, generates the 2nd-level space boundary information)

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.

Valladolid
Cuatro de Marzo
Turina Torre 

Eibar
Mogel District
Building No 3
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Semantic Enrichment: DNS tool

The DNS tool4 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).

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.

Cuatro de Marzo district
Envelopes             : 18
Surfaces                : 190
Shading surfaces  : 91 (  52.1%) 

Eibar district
Envelopes             : 198
Surfaces                : 2143
Shading surfaces  : 228  (  89.4%)
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Semantic Enrichment: SimModel Enrichment

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

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

HVAC tool 5
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HVAC tool  - Architecture 

• 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.

HVAC, Controls and Renewables Performance 
Evaluation
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HVAC tool  - Functionalities

HVAC  & Control 
Simulation 

Tool

INPUT 
DATA

INPUT 
DATA

ENE and 
COM DPIs
ENE and 

COM DPIs

HVAC 
sizing

HVAC 
sizing

HVAC 
Configuration 

Filtering

HVAC 
Configuration 

Filtering

Applicable 

configurations

Control 
algorithm 
selection

Control 
algorithm 
selection

HVAC sizing and filtering

DPI 
Calculator

• 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

HVAC, Controls and Renewables Performance 
Evaluation
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HVAC tool  - Equipment Models

 

Boilers

• Boilers are modeled as non-linear efficiency 
• Model is rescaled based on nominal efficiency from 

technical data sheets

Heat
pump

Hot water loop

 

• Heat-pumps and chillers are modeled as quadratic 
functions of PLR and linear functions of outdoor 
temp.

• Model is rescaled based on the nominal COP  from 
the technical data sheets

• Hot-water loop model includes water temperature 
and circulation pump control.

• Water flow temperature is varies following a linear 
law

 

 

 

 
 
 
 

Boiler efficiency 
curve

HVAC, Controls and Renewables Performance 
Evaluation



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

Scheduling
Controls

• Modifies the baseline energy profiles to account for 
different schedules

• Based on reduced order models that are calibrated 
using EnergyPlus  simulation output

PV & TC

• Established models in the technical literature were 
implemented

• Controls hot water temperature to meet zone air set-point
• Zone temperature set-points are set at the thermostat
• Calibration of the models is performed using Energy Plus 

simulations

       

 
 

 
 
 

 

HVAC tool  - Equipment Models

Thermostatic
valve

HVAC, Controls and Renewables Performance 
Evaluation
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Building 4284: RE.RO.SC.PV.03.30, RE.RO.SC.TC.01.50, AC.DE.BO.CG.03
Building 4286: RE.RO.SC.PV.03.5, RE.RO.SC.TC.01.70, AC.DE.BO.NG.02
Building 4288: RE.RO.SC.PV.01.95, RE.RO.SC.TC.01.5, AC.DE.BO.NG.02
Building 4290: RE.RO.SC.PV.03.90, RE.RO.SC.TC.01.10, AC.DE.BO.CG.03
Building 4292: RE.RO.SC.PV.02.20, RE.RO.SC.TC.02.35, AC.DE.BO.BM.03

1
2

3
4 5

ene_datamodel_280_1_2_4284.simxml
ene_datamodel_280_1_2_4286.simxml
ene_datamodel_280_1_2_4288.simxml
ene_datamodel_280_1_2_4290.simxml
ene_datamodel_280_1_2_4292.simxml

ene_result_280_1_2_4284.eso
ene_result_280_1_2_4286.eso
ene_result_280_1_2_4288.eso
ene_result_280_1_2_4290.eso
ene_result_280_1_2_4292.eso

Energy DPIs (kWh/m2.yr) Baseline Scenario 7
Total energy consumption 199.72 176.82

Thermal energy consumption 91.08 73.83

Thermal gas energy 91.08 47.72

Thermal biomass energy 0 26.11

Electric energy consumption 108.64 102.99

Solar thermal production 0 51.06

Building 4284
AC.DE.BO.CG.03
Building 4286
AC.DE.BO.NG.02
Building 4288
AC.DE.BO.NG.02
Building 4290
AC.DE.BO.CG.03
Building 4292
AC.DE.BO.BM.03

HVAC Tool: Cuatro de Marzo District

Baseline system: 
• District of five buildings
• individual boilers supplying baseboard 

systems
Retrofit Scenario 7: HVAC tool 
recommendations 

Scenario 7 ECMs: Active and renewables
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DPIs Calculation: EnergyPlus

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.

EnergyPlus IDF generation tool

Input Data File GenerationSIMULATION 
MODULE

DPI Calculation

Cluster Computing

DATA INTEGRATION - INSTANCE CREATOR

Simulation Data Models

Project 
Repository 
Connector

DATA
MANAGEMENT 
MODULE
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EnergyPlus IDF generation tool

    EnergyPlus IDF Generation tool

Valladolid
Cuatro de Marzo
Turina Torre 
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DPI Calculation: Process Diagrams  

INPUT 
MODEL 

GEN

INVOKE
TOOL

REQUEST
DPI

FORMULA
STORE

DPI
INVOKE

CALC

Simulation Module 
Parallel Computation

Data Management Module 
Input Data Generation

Simulation module
Post-Process Outputs Project repository

Calculation
Invocation

ENE05District Model

ENE02

EnergyPlus Formula

Project RepositoryExample

Concept diagram
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Conclusions

• A series 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.

Conclusions
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– Pareto Front
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OptEEmAL concept - pillars

Technical innovation of 

Opteemal:

- Single place database

- Technical, operational, 

maintenance and cost 

data

- BIM compliant
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OptEEmAL concept

5

In Opteemal 

repository
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Opteemal concept - The process

INPUT DATA 

(IFC, CityGML, 
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DATA 
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ECMs DATA
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• 136 solutions to improve the 
building’s energy performance:

• 39 Active interventions

• 11 Renewable interventions

• 65 Passive interventions

• 21 Control interventions

Energy conservation measures

7

Before

After
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Energy conservation measures

8

ECM

Generic data Technical data

Energy data Economic data Environmental data

Description
Advantages & 

disadvantages 

Maintenance 

data

Installation 

data
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• Reduce energy demand

Passive ECMs

9

• A - Facade 

• B - Roof 

• C - Ground floor 

• D - Openings 

65 measures

Based

on IFC
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• Most efficient  and cleanest use of traditional energy sources

Active ECMs

10

39 measures

Condensing boilers Biomass boilers Heat pumps

& chillers
Combined

Heat & Power
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Optimum use of the resources

Control ECMs

11

21 measures

Smart scheduling

Weather

compensation

Plant control 

sequencing

Thermostatic valves

Ventilation control
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• Generation of clean and sustainable energy

Renewable ECMs

12

11 measures

PV panels Solar thermal 

collectors

Geothermal 

systems

Micro-wind

tubines
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Selection of the ECMs – Questionnaire 

13

Configuration of the Applicable Matrix per EACH building

Automatic suggestion of measures
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• Select the most convenient intervention

– Display and edit economic information

Selection of ECMs – Check Strategies

14

Editable

Technical 

criteria
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• 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

Dynamic catalogue

15
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Optimisation process

16
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The proposed multi-objective algorithm does not converge 

towards a unique 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. 

Optimisation Algorithm

17

Multi-objective algorithm based on 

the MOHS (Multi-Objective Harmony 

Search) that simultaneously 

optimizes cost and benefit fitness 

functions at district level. 
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Prioritisation criteria – Problem definition

1. Pairwise DPIs comparison

2. Predefined weighting 

schemes
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Prioritisation criteria – Problem definition
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• Flexible and functional:

– Considers the limits and constraints of the project

– Works towards stakeholders’ objectives

Targets and boundaries – Problem definition

20
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Summary of the Problem – shown to the end 
user

Applicable ECMs

at building & 

district scale

Prioritisation

criteria, targets 

& boundaries
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Scenarios generator

50 scenarios per iteration → Improvisation process:

- The Harmony Memory Considering Rate, HMCR → the

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 set to 0

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.
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Scenarios generator

Combination of ECMs

to be applied at 

building/district scale

PA.FA.EX.VE PA.FA.EX.CS PA.FA.IN.CA PA.FA.ID.CW PA.RO.PI.IN PA.RO.PI.EX PA.RO.FL.EX PA.RO.FL.EI PA.RO.TS.FC PA.RO.TS.CI PA.FL.NC.DE PA.FL.CS.DE PA.OP.DG.DE PA.OP.TG.DE

01 - 04 01 - 05 01 - 04 01 01 - 04 01 - 04 01 - 04 01 - 04 01 - 03 01 - 04 01 - 04 01 - 03 01 - 03 01 - 03

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

CO.DE.TH.SS.01 CO.DE.TH.SS.02 CO.DE.TH.OS.01 CO.DE.TH.OS.02 CO.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
YES/NO YES/NO YES/NO

(the applicable ECM s to be applieddepend on the Active ECM s applied)

CONTROL 

ECMs

PASSIVE 

ECMs

RES 

ECMs

ACTIVE  

ECMs

YES/NO YES/NO

RE.DE.WT.HZ

01 - 03 + %  land surface covered

YES/NO (the capacity will be decided by the Simulation module based on the future demand)

YES/NO YES/NO YES/NO

RE.RO.SC.PV

01 - 03 + % roof surface covered

RE.RO.SC.TC

01 - 02 + %  roof surface covered

RE.DE.GT.HP

YES/NO (the capacity will be decided by the 

Simulation module based on the future 

demand)
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Cost & Benefit functions

€-tool

simulation module

Performance Indicators at 

District level (DPIs)

DPIs normalized, weighted & grouped to 

obtain the cost & benefit functions
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Iterative process

Based on the cost and benefit metrics the scenarios are ordered to fill the harmony 

memory for subsequent iterations.

ITERATIVE PROCESS
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Best Scenarios and their properties

Pareto Front Generation – Best Scenarios



THANK YOU FOR YOUR ATTENTION!

@OptEEmAL_EUwww.opteemal.eucontact@opteemal.euThis project has received funding from the European Union’s Horizon 2020 
research and innovation programme under Grant Agreement No 680676

TECNALIA
Juan Pedrero

juan.pedrero@tecnalia.com
Diana Manjarrés

diana.manjarres@tecnalia.com

mailto:juan.pedrero@tecnalia.com
mailto:diana.manjarres@tecnalia.com


27.02.2019

1

@OptEEmAL_EUwww.opteemal.eucontact@opteemal.euThis project has received funding from the European Union’s Horizon 2020 
research and innovation programme under Grant Agreement No 680676

OptEEmAL Project Final Conference
Development of a platform integrating tools, users and processes to support 

energy efficient retrofitting of districts

OptEEmAL 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

mbaldaccini@expertsystem.com, lscaramella@expertsystem.com
alican.tutumlu@argedor.com

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

mbaldaccini@expertsystem.com, lscaramella@expertsystem.com
alican.tutumlu@argedor.com

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

• Introduction

• Platform Architecture

• Gui

Agenda



27.02.2019

2

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

• 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? 

Introduction

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

• 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. 

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

• Input Data

• Manage data

• Export Data

Introduction – User Interfaces

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

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

Data Exportation
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• Platform Architecture

• Gui
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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).
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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)

Enterprise Service BUS

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

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.

Enterprise Service BUS
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ESB JBOSS Fuse Management Console 

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

OptEEmAL platform architecture

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

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

OptEEmAL Repository management- 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

A practical sample

Follows the ECM repository Connector
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OptEEmAL Repository management- SAMPLE

http://94.177.191.106/opteemal_ECMRepositoryConnector/rest/{function name}

The ECM Repository Connector

ECM REPOSITORY API

ECM REPOSITORY CONNECTOR API
http://94.177.191.106/opteemal_DataInsertionModule/rest/ecm_services /{function name}

DATA INSERTION MODULE API

http://94.177.191.106/opteemal_DataInsertionModule/rest

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

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
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• Platform Architecture

• Gui
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Graphical User Interfaces

•Welcome
•Login

•Dashboard/Open 
Project

•New Project

•Create IPD Group

•Upload BIM-CityGML

•Match BIM-CityGML

•BES Questionnaire
& HVAC Zones Definition

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

Start Baseline Calc’s

•ECM Questionnaire

•Check Strategies

•Show Baseline 
Performance

•Targets, Boundaries 
and Barriers

•Prioritization Criteria

•Problem Summary

Start Optimization

•Optimization Progress

•Select Optimal 
Scenario

•Export
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Graphical User Interfaces

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Graphical User Interfaces

Data Upload Bim-CityGML Matching
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Graphical User Interfaces

Baseline Energy Systems Contextual Data

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Graphical User Interfaces

Energy Conservation Measures Check Strategies
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Graphical User Interfaces

View Baseline Performance Targets and Boundaries

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Graphical User Interfaces

Prioritization Criteria
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Graphical User Interfaces

Problem Summary Optimization Progress

OptEEmAL Project Final Conference | Valladolid , 20 February 2019

Graphical User Interfaces

Select Optimal Scenario Export
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The OptEEmAL platform

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

Keywords

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

Use of the platform

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

Link
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Video

https://www.youtube.com/watch?v=2m0MDzkw2Js
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Polhem school
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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

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

• District heating

• 100% renewable

• 154 kWh/m2 in 2016

Polhem School
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San Bartolomeo district, Trento

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

• Student housing

• ~120 kWh/m2.yr

• Using natural gas and electricity

• Main objective: to reduce operational energy costs

San Bartolomeo district, Trento
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• District heating

• 100% renewable

• 154 kWh/m2 in 2016

Polhem School
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Conclusions and Best PracticesConclusions and Best Practices

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

Problem vs. Solution

NEEDLESSLY 
FRAGMENTED

TIME 
CONSUMING UNCERTAIN
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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:

 IPD-based retrofitting design approach

 BIM-based information exchange approach

 Catalogue of Energy Conservation Measures (ECMs)

 Simulator of well-stablished indicators at different scales

 Multi-Criteria Decision Analysis (MCDA) approach 

 Semantic data model and data mapping processes

Main achievements obtained during the project

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

Main challenges faced during the project

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

• Design rules have been established

• Technology components have been validated in relevant environment

• Technological components are integrated so that the platform can be 
tested with tests that can simulate and validate all the specifications

• Performance results demonstrate the viability of the platform to be 
used to design energy efficient retrofitting projects
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Main challenges faced during the project

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

• 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)

• Performance results demonstrate the viability of the platform to be 
used to design energy efficient retrofitting projects

Evaluated the performance results against real data

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

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 Sebastián (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
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And what happen after TRL7?

Are we ready to exploit results?

Challenges related to exploitation

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

We care about exploitation because...

Growth of 
companies

Further 
research

Publications

New Job

Increase 
competitiveness

New Market

Exploitation = benefits 
for 

your organisation 



27.02.2019

5

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

Partners in the OptEEmAL project are divers

OptEEmAL

R&D 
organisation

Universities SMEs

Municipalities
Industry

(not SME)

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

They have different expectations of the project

OptEEmAL

Services, 
Commercial & 

Application

Publications, 
Future 

research & 
teaching

Competitiveness, 
Services

Methodology, 
Life quality, 

Citizen 
acceptance

Competitiveness, 
Services
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They have different understanding and expertise

OptEEmAL

Strong legal/IPR 
strategy

No real 
strategy, lack 

legal/IPR 
strategy

Lack legal/IPR 
strategy

Local 
exploitation

Protection of 
know-how

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

Step 1

 Define the background

 Define the expected project results

 Define the expected exploitable results

Step 2

 Identification & definition of ownership

 Rules & conditions to get access to exploitable results

 Introduction to business models for exploitable  results

Step 3

 Identification of value propositions

 First definitions of business models

 Roadmap for further exploitation & market deployment

Exploitation activities in the OptEEmAL project
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Main exploitable results for OptEEmAL

OptEEmAL Platform

ECM Catalogue District Simulation Toolbox

• Energy simulation tool

• NEST generation tool

• Eco-Tool

• HVAC simulation serviceDistrict Data Model Generator

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

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

Other exploitation activities
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So we are ready to exploit results!

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

Best practices and lessons learned
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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

Where to go from here?

RE-VENT TRL positioning

Basic principles  
of concept 
observed and 
reported

Technology 
concept and/or 
application 
formulated

Analytical and 
experimental 
critical and/or 
proof of 
concept

Component 
validation in 
laboratory 
environment

Component 
validation in 
relevant 
environment

System or 
prototype 
demonstration  
in relevant 
environment

Prototype 
ready for 
demonstration 
in  operational 
environment

Actual 
technology 
completed and 
qualified by 
tests and 
demonstrations

Actual 
technology 
proven through 
successful 
deployment

1 2 43 5 6 97 8TRL

Fundamental 
research

Pillar 1: technological research Pillar 2: product demonstration Pillar 4: 
competitive 
manufacturing

Research and innovation actions
Prototyping, tests, demonstrations, experimental 

development, pilot actions

Pre-commercialization gap

OptEEmAL 
Prototype

OptEEmAL Tool

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

CONGRATULATIONS to all the OptEEmAL consortium for 3.5 years of:

Congratulations! 

• 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!



27.02.2019

10

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

… and before going to the VISIT…

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

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

VISIT: 4 DE MARZO DEMONSTRATOR
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Key facts

July 2013 – June 2018

14.8 M eur

9.1 M eur

17 partners

24% SMEs

Demosites (Residential)

Genova (Public)

Kartal (Public & Private)

Valladolid (Private)
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DEMOSITES general information

Energy efficiency measures in different building typologies

PASSIVE MEASURES: Envelope insulation. Façades, Windows, 

Roofs

ACTIVE MEASURES: Solar, biomass and geothermal energy. 

Smart lighting

Energy retrofitting of City Districts
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Context of the Building Intervention

 

 

Figura 1:  Puente 
térmico en ventanas 

 

Figura 2: Puente 
térmico en paredes 

 

Figura 3: Puente 
térmico en persianas 

INITIAL STATUS

• High Energy

Consumptions

• Condensing problems 

inside the dwellings. 

Bad living conditions 

and building 

deterioration.

• no RES

130 Energy Retrofitted

Dwellings

12.500 m2 conditioned 

area

189 buildings / 1950 Dwellings

built on the 60’s

52 % 

energy

savings
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Implemented ECMs

ENERGY EFFICIENCY

ETICs in façade for 
thermal insulation

RENEVABLE ENERGYES

Windows substitution or 

doubling

Roof insulation

Condensing 

individual gas 

boilers with COP>1

LED lighting with
presence sensors

Thermal Solar Collectors for centralized 

DHW system 

PV-Parking Lot for e-vehicle charging 
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Monitoring schema

VALLADOLID case study
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