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IREC – Research Groups - Timeline

Moderador
Notas de la presentación
The main goal of IREC is to contribute to building a more sustainable future from excellent research and innovation in the energy sector. The activity, led by internationally recognized researchers, is developed in close collaboration with the administration and the productive sector, at Catalan, national and European level.



UNIVERSITIES
Politècnica de Catalunya (UPC)
Barcelona (UB)
Rovira i Virgili (URV)

GOVERNMENT OF SPAIN
Secretaría de Estado de Energía
Secretaría General de Investigación
CIEMAT (Ministerio de Ciencia e Innovación)
IDAE (Instituto para la Diversificación y Ahorro de la 
Energía - Ministerio de Transición Ecológica)

GOVERNMENT OF CATALONIA
Departament d’Acció Climàtica, Alimentació i Agenda Rural
Direcció General d’Energia 
Direcció General de Recerca
Institut Català d’Energia (ICAEN)

COMPANIES
Enagás
Endesa
Naturgy

IREC - Board of Trustees



IREC - Research Groups



The group aims to investigate and develop an integrated and systemic approach towards
zero energy communities with a special focus on the Mediterranean and warm weather areas.

Thermal Energy and Building Performance

• Rettrofitting of building stock
• NZEB and flexible buildings
• Thermal confort and health
• Urban modelling
• Green IT/Data centres
• Policy recommendations

• HVAC systems in real 
conditions

• Semi-virtual testing approach
• Control and fault detection
• Renewable energy integration
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• Optimisation of thermal 
confort and efficiency

• HVAC systems 
• Heat pumps
• Thermal solar systems

THERMAL SYSTEMS
BUILDINGS AND 
DISTRICTS

EXPERIMENTAL 
TESTING



Digital Twins – What is it?

A digital twin is a virtual representation of an object or system that uses multiple 
simulation and/or real data to help decision making.

For Urban Areas, visual representation of results using 2D and/or 3D maps are the 
best way to communicate results.

Moderador
Notas de la presentación
Target Public entities/ City CouncilsUrbanistic companies/ promotorsSupportRegeneration plans for neighborhoods.Urban Sustainability transition plans.Environmental/social/economic impact studies.Digital twins' generation for cities/neighborhoods.StrengthsFlexibility and personalization of the results.3D visualization of the urban environment under study.Use of Open Geospatial Consortium (OGC) standard for CityGML urban information.Digital twins works may require an intense program for data collection and modelling  An implementation road map is getting definedAs first steps to Digital Twin Design the following aspects need to be clearly defined: Agree on the main aim: What decision-making process we want to support? Understand its scope and applicability towards the urban regeneration process  To know which information is available in which formats Define required inputs, data flow provision and models Align expectations with the available resources Be aligned with the Impact assessment model



C L I M A T E  P O S I T I V E  C I R C U L A R  C O M M U N I T E S

A R V  - 6  D E M O  P R O J E C T S

Urban transformation/ regeneration projects

Covering different climates in Europe – north/south, 
east/west.

Different types of buildings (residential, public, 
educational, and health care)

https://greendeal-arv.eu/



C L I M A T E  P O S I T I V E  C I R C U L A R  C O M M U N I T E S

KEY ACTIONS

1. Large scale-
retrofitting

2. New Positive Energy 
Social Housing

3. New high efficiency 
residencial 
multifamily buildings

4. Energy Renovation of 
flagship heritage 
protected building

5. Citizen Energy 
Communities

6. Living Lab
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Large Scale Retrofitting

Moderador
Notas de la presentación
Grid interaction concept is general to every buildingIt deserves more attention since we have Net Zero Energy Buildings as the building becomes “PROSUMERS” and not only “Passive Consumers”



ARV Project – Large Scale Retrofitting

WEB MAP TOOL



ARV: Virtual Reality for User Engagement



Citizen Energy Communities

Moderador
Notas de la presentación
Grid interaction concept is general to every buildingIt deserves more attention since we have Net Zero Energy Buildings as the building becomes “PROSUMERS” and not only “Passive Consumers”





Moderador
Notas de la presentación
4 Demos implementing Digital Twins to enhance Urban Regeneration Processes: (i) Cesena – Large Scale Retrofitting; (ii) Cascais – Active Energy Communities; (iii) Bucharest – GHG emission calculator; (iv) Tampere – Walkability and open space
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