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RRééssuumméé  

Le projet BEEP propose une Modélisation des Informations du Bâtiment (BIM) appliquée 

au patrimoine, ainsi qu’une méthode basée sur la simulation pour renforcer l’analyse et la 

conception d’interventions d’amélioration sur les bâtiments historiques publics. Après 

avoir mis en place une méthodologie, un mode d’emploi a été développé de la phase 

d’analyse à la conception des interventions, en passant par la phase de « performance 

énergétique contractée » afin de soutenir sa mise en œuvre.  

 

MMoottss--ccllééss::  énergie du patrimoine bâti, amélioration environnementale, modélisation de 

l’information, simulation du rendement du bâti, mode d’emploi  

KKeeyywwoorrddss::  built heritage energy, environmental improvement, information modeling, 

building performance simulation, guideline  

 

  

  

  

  



Un patrimoine pour l’avenir, une science pour le patrimoine
Heritage for the Future, Science for HeritageElena GIGLIARELLI 111

Despite the European Union being an early mover on the climate change adaptation and 

mitigation policies, and having strongly committed to the energy efficiency regarding the 

construction sector1, coordinated action on built heritage is still lacking2. Conservation and 

environmental design have always had many methodological aspects in common, from the 

transgenerational timeframe to the need to deal with strongly interdisciplinary, holistic and 

multidisciplinary approaches and to move into a space of uncertainty on the border 

between hard sciences and humanities3.  

 

The international scientific debate, animated by research projects such as Sustainable 

Energy Communities in Historic URBan Areas (SECHURBA), 3ENCULT and the 

International Energy Agency Solar Heating and Cooling Programme (IEA SHC) task 594,5,6  

favouring the concept of environmental energy improvement of historic buildings over 

regulatory compliance (in line with a similar process faced by the built heritage scientific 

community in the structural field)7. Under the momentum of the European Green Deal8, 

the cultural heritage stakeholders, led by Europa Nostra, have developed the European 

Cultural Heritage Green Paper, where heritage is finally framed in its dimension as a key 

resource and driver for the fight against climate change9. 

 

Within this framework, the ENI CBC Med Cross-Border Cooperation initiative is supporting 

cost-effective and innovative energy rehabilitations relevant to building types and climatic 

zones, with a focus on public buildings. Under this programme, the BEEP Project `BIM for 

Energy Efficiency in the Public sector’ is developing an advanced but still a pragmatic 

methodology to foster built heritage energy and environmental improvement within a joint 

multidisciplinary framework. BEEP proposes a Heritage Building Information Modelling 

(HBIM) approach to streamline a centralised, updated and consistent information system 

capable to support the whole process, from the building analysis (that involves historical 

and architectural analyses, geometric surveys - both traditional or advanced -, general 

conservation state evaluation and energy and environmental analyses), to the design of 

the interventions through a simulation-based approach. The final process regards the 
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development of the Energy Performance Contracting (EPC), a financing mechanism used 

to support this kind of intervention reducing the financial barriers of built heritage owners. 

 

Thanks to a clear definition of model use and a data mapping of analysis input, the 

methodology organises the results to feed into a Common Data Environment (CDE), which 

is a central repository where the HBIM and the Building Performance Simulation (BPS) 

models are the focal points. To this end, BEEP also addressed a ̀ BIM to BP’ interoperability 

workflow (a process still in the early stages of development), proposing best modelling 

practices for different combinations of software chosen by the consortium. BEEP promotes 

the use of dynamic BPS as one of the most efficient non-destructive tools to understand 

and analyse complex phenomena and provide feedback on the energy, environmental and 

conservation implication of the intervention strategies10. 

 

For the simulation phase, the methodology requires a calibrated ante-operam energy 

model, based on the data available on the building (energy bills, indoor monitoring, 

tailored weather data). The whole analysis phase, integrated with ante-operam simulation 

results, informs the development of design solutions, that are also evaluated with post-

operam simulations. The other criteria for designing the different solutions are the 

compatibility with the guiding principles of restoration, the technical and constructive 

compatibility with the existing structure and the environmental and economic 

sustainability. At the end of the process, design solutions and evaluations are incorporated 

into the CDE to support the development of Energy Performance Contracts, that can be 

based on a shared or guaranteed saving model. 
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FFiigguurree  11. Palazzo Maffei Borghese, Rome. Numerical simulation of the sunshine hours during the winter 

months, performed for an optimised planning of the positioning of the measurements point of the heat flux 

meter analysis. A combination of Rhino software with Grasshopper and Ladybug environmental analysis plug-

in were used. © ISPC CNR | BHiLab  

  

 

FFiigguurree  22..  Palazzo Maffei Borghese, Rome. Render view of some of the energy efficiency improvement: 

photovoltaic panel system on the roof, the bioclimatic buffer space and the replacement of window shadings. 

© ISPC CNR | BHiLab 
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BEEP process was translated into a guideline11 to provide support to AEC experts and 

stakeholders as a mean to foster the use of advanced technology capable to enhance 

transparency and reduce uncertainties in the construction sector. The guideline supports 

the stakeholder through the analyses and design steps in progressive levels of detail, 

according to the data available on the building, its complexity and the resources available. 

The workflow was tested and contextualized in nine case studies in Italy, Spain, Cyprus, 

Lebanon, Egypt, Palestine and Jordan. 

 

The paper presented the framework and methodology proposed by the BEEP project on 

energy and environmental improvement of public-owned built heritage. The case study 

application proved the workflow flexible and sound to be scaled to a wide range of public 

historic buildings, and in different national contexts where either the availability of 

advanced analysis workflows, professional skills and market maturity of design solutions 

are lacking. BEEP guideline capitalisation can help fill the methodological gap when 

applying advanced digital workflows to complex historic buildings. 
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