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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
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Abstract 

          The energy consumption of today and the concept of building thermal comfort, has created a critical issue that allows the  
development of eco materials, as a social, economical and environmental solution. In this context a methodology and an analysis 
process to identify a chain of eco-materials in the named Greater Region which is a delimiting three borders between Belgium, 
France and Luxembourg has been followed. Thus an European INTERREG project called ECOTRANFAIRE was lunched to 
resume the needs of cold regions. 
        This is an example of a joint investigation was conducted in three trans-boundary countries, in order to propose a practical 
solutions and environmentally friendly. Thus, a state of place of eco materials market  in the sorting  countries was studied  and  a  
different families of materials were examined according to various criteria to be proposed as a solution of energy efficiency of 
building in  the cross border context. The analysis of these types of materials has led us to identify seven eco promising materials 
in this Region. The characteristics and the thermal performance of these materials will be described in this work as well their 
hygrothermal responses by the MBV test will  be established. 
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2.2. Great Region 

The region of Lorraine has an exceptional position, where it occupies a privileged geographical on the borders of Belgium, the 
Grand Duchy of Luxembourg and Germany. Whence the assembly of five regions to build during the late 1960  the great region, 
which compound of : 

• Rhineland-Palatinate: one component of the sixteen federal states of Germany 
• Grand Duchy of Luxembourg. 
• Saarland : A Land of Germany. 
• Wallonia: a region in Belgium. 
• Lorraine: region in the north-east France 

     ECOTRANSFAIRE concerns more specifically the south of the province of Belgium, the entire Grand Duchy of Luxembourg 
and the French Lorraine. Among the operational objectives of this great region are: to make Lorraine the heart of a European 
valley of materials and energy, dynamiting a channels for excellence  and  promote innovative approaches of attractiveness in the 
regional planning. 

2.3.Process of identifying eco-materials with potential for development in the local construction market:  

A process has been defined and followed in order to describe the methodology of identifying an eco-material chain in this 
Region.  Four steps have been indispensable to this work: 

− Selection of eco-materials which are analyzed by category of building materials. 
− Study of eco-materials of each category by the development of technical data sheets. 
− Assigning an analytical note for each material in each category. 
− Selection of eco-materials that could be developed on the local construction market. 

The first step to achieve in this work involved to select eco-materials that can be analyzed in this context. The purpose was to 
retain a maximum of 50 eco-materials that could potentially be developed on a local market. 

In order, to obtain an own execution of this task, the work was divided into several phases. The first was a preliminary screening 
to remove material redundancies. This was followed by a reorganization and reformulation of different types of materials. At this 
point, a first selection was done for retaining a total of 195 materials. After identifying of these 195 likely materials, and in order 
to prune this list in more depth: a creation of an online survey among the professionals of (Belgian, French and Luxembourg) in 
the sector of  construction . 
   The questionnaire begins with an explanatory note on the functioning and purpose of the survey. For each material, the 
answering can choose between five possible answers. This analysis is presented in the table below, along with the results of this 
investigation in Figure 2. 

Table 1. An example of a table 
Potential of material Note according 
Very interesting 3 
Interesting 2 

Not interesting 1 
Off topic 0 
No idea" - 
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1. Introduction 

         The notion of thermal comfort in the home has become a point of study and ambition for professionals and occupants. This 
notion often depends to the nature of the materials of the building envelope [1]. In cold regions, the need to keep the heat inside 
the house brought him to search the most pertinent materials that can limit the maximum contact surfaces of the envelope with its 
external environment. 
       In general, in eco-construction/renovation, a particular attention is given to the insulation composite based of vegetable 
fibers, essential for their thermal and ecological character [2,3]. The optimization of the thermal properties of such materials is a 
major industrial issue and requires methods for measuring properties and characterization of structure [4]. Indeed, the 
incorporation of vegetable fibers (wood, lin, hemp) in the thermoplastic or thermosetting material is an industrial and 
commercialized concept [5]. Cohesion and creating a good adhesion between the natural fiber and the matrix can be a complex 
problem for manufacturing of the composite [6]. Thus, it is necessary to know the intrinsic properties of vegetable fibers to 
ensure the reliability of composite structures based of these fibers. 

Nomenclature 

A Exchange surface (m²) 
MBV      Moisture Buffer Value[-] 

m∆        Mass variation during the absorption phase / desorption (g) 
HR high    High relative humidity (%) 
HR low     Low relative humidity (%) 

       The objective pursued in this work was to develop a methodology for characterizing a several eco-materials selected as 
candidates materials for the Greater Region in the context of the ECOTRANSFAIRE project [6]. This project is an Interreg 
project focused on eco-renovation and eco-building in the Lorraine region of France, the Walloon region of Belgium and the 
Grand Duchy of Luxembourg. Its aim is to identify materials of potential interest for actors (Belgian, French and Luxembourg) in 
the construction sector. And to develop a sustainable socio-economic chain of innovative materials on the Greater Region. 
       For this reason, a theoretical concept necessary for understanding of this study have been established in this work. It consists 
of the selection of eco-materials with interesting local development potential, and analyze precisely  those products in the form of 
sheets of different materials selected for the "insulation category." The last part of this work will compare these cards made in 
order to bring out the most likely materials for the creation of a local chain. 

2.Project ECOTRANSFAIRE 

2.1. Objective  and localization of project 

           This work involves the project "ECOTRANSFAIRE" Interreg IV A Greater Region, which has as its main objective the 
creation of a trans-boundary cooperation Pole in eco-renovation and sustainable building, in a part of the Greater Region, defined 
by the three municipalities annotated on map below (Figure 1): 

Fig. 1. Geographical scope concerned by the project ECOTRANSFAIRE 
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