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EXPERTISE OVERVIEW 
TOPIC(S) OF INTEREST:  
 
HORIZON-NEB-2026-01-REGEN-01 
  
Sustainable, inclusive, affordable and beautiful solutions for thermal comfort in buildings 
 

HEADLINE: 
Our laboratory develops integrated human-centred design approaches (Human Centered Design / 
Construction 5.0) to improve thermal comfort in existing buildings by combining energy performance, 
sustainability, aesthetics and social inclusion. 
 
Main areas of expertise: 
• Human Centered Design & Construction 5.0: co-design with building users. 
• Generative bioclimatic architectural design: computational approach (including parametric), for 
solutions integrating energy, sunlight, wind, comfort, sustainability and aesthetics. 
• Human Building Interaction: adaptive comfort, indoor air quality, personalised thermal regulation 
• Simulation and energy performance analysis: dynamic thermal modelling, passive systems, natural 
ventilation strategies 
• UX Design & Human-Machine Interface: comfort management dashboards, interface accessibility for 
all audiences 
• Building technologies: heating/cooling systems, heat pumps, bio-based and insulating materials 
• Multi-criteria analysis: optimisation of solutions integrating energy, economic, social and aesthetic 
criteria 
 

POTENTIAL CONTRIBUTION: 
Our team is particularly well-positioned to contribute to the human and technical dimension of this NEB 
call, which requires articulating technological innovation, design and social inclusion: 
 
1. Generative bioclimatic architectural design of thermal comfort solutions adapted to varied socio-
economic contexts (social housing, public buildings, schools), involving building users from the design 
phase onwards. 
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2. Development and evaluation of passive and active thermal regulation solutions integrating 
sustainability criteria (materials LCA), accessibility (total cost of works – OPEX and CAPEX) and aesthetic 
and usage acceptability. 
 
3. Digital tools for simulation and monitoring of thermal comfort, coupled with feedback interfaces 
accessible to all building user profiles. 
 
4. Multi-criteria evaluation methodologies for comparing and selecting solutions in renovation projects, 
integrating the sociotechnical, economic and New European Bauhaus dimensions (sustainability, 
inclusion and aesthetics). 
 
References : 

Projet 1 : (Bioclimatic architecture and thermal comfort, Green building, North-South partnership) : 
COMBOdIA, 2021-2026 - Budget : 450k€ - LUCID-ULiège coordinator. 
This development cooperation project is conducted in partnership with ITC Phnom Penh (Cambodia) and 
focuses on training architectural engineers to educate future professionals in mastering the sustainable 
development of the built environment. It is structured around 4 key pillars : architectural project 
methodology, bioclimatic design, environmental quality of buildings and Building Information Modeling 
(BIM).  
The project adopts a multidisciplinary approach (engineering, architecture, ICT) and operates at multiple 
academic levels (master’s, doctoral, and post-doctoral) to provide advanced higher education support 
for Cambodia’s development. 
 
Projet 2 : (Bioclimatic architecture and thermal comfort, expertise-based services) : UdEX 
UdEX is the operational unit responsible for implementing the methods and tools derived from the 
laboratory’s applied research in bioclimatic design. The unit offers public and private decision-makers its 
expertise-based services in the following areas: 
• The energy and environmental analysis and assessment services include evaluating direct and diffuse 
solar irradiance on the ground and facades, comfort in public spaces and solar potential of buildings. 
They cover analysis of solar resources, heating needs, solar sensor placement, and environmental 
impact studies, including summer/winter solar gains and the thermal performance of housing. 
• The bioclimatic and urban design and optimization services focus on sizing solar shading systems, 
urban design methodologies, and the development of renovation real estate projects. They include 
analysis of master plans and the quality of public spaces (wind, sunlight, microclimate, influence of 
vegetation and urban form), as well as studies of climatic performance (free-cooling/free-heating) of 
built forms. 
• The technical expertise and guidance services include expertise in building pathology, hygrothermal 
studies, and the selection of renovation methods. They cover guidance for architectural and technical 
design offices, the use of urban space analysis tools to assess private areas, and support in selecting 
from proposed master plans. 
 
Representative Projects : 
• renovation of residential/social housing : "Maison des Hommes" in Flemalle, Belgium (7,000 m², 99 
housing units); "Droixhe Park" in Liège; Pécs, Hungary (150,000 m², 160 housing units); social housing 
"Les Trixhes" in Flémalle, Belgium (5,000 m², 60 housing units); development of collective housing 
"Verberie", France (4,400 m², 64 housing units); creation of a bioclimatic housing development 
"Béthencourt", France (1,900 m², 19 housing units). 
• urban developments and master plans : Harbin neighborhood, China (244.000m2, 3.950 dwellings); 
EXPO'98 international exhibition in Lisbon; environmental impact assessment for the Palais de Justice 
project, Place St-Lambert, Liège, Belgium; Resilience analysis of railway stations by 2050 : enhancing 
passenger thermal comfort through a bioclimatic approach. Case study: Paris-Gare de Lyon. 
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