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Last summer
> 3 ° Centre to Green peripherie

Exchange with Phd student Nassima Hassani 
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Fossil fuel to be left in the ground to 
keep to 1.5C limit

The challenge of staying below the 1.5⁰C is unlikely to be met
Morocco is now in 7th position in the Climate Change Performance Index indicating its potential and development.

Geoffry Levermore at the Academy Talk November 2022.
Climate change and the net zero challenge
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Active Solutions 



Nature exbibits many possibilities of adaptation that architectes and specialists on buildings are considering

Building/environment: 60% of global resources
consumption, 50% of global waste production, 35%
of global energy consumption and 35% of global CO2
emissions.





Engineering Architecture dialog
A path harmony with the environment
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Life cycle of building Materials and Products



Grâce au bois 
lamellé-collé, le 
Canadien Michael 
Green envisage 
de construire des 
immeubles de 
30 étages

Architect
Andrew 
Waugh
Immeuble 
Londonien 
9 nv

St Dié
8 nv
Straw

About 2 €/an/m2, Heating / Hot Water/

Up to 10% of annual global carbon
emissions are stored in wood buildings.

Wood
A promising
material
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Materials

Heat
Trasfer

Mechanics

Hygroscopy



From RT 2012 to RT 2020



Photographie d'une plaque de MCP Energain (source : société 
Du- Pont de Nemours)

Hybrid / Combined solution



Construite à Dover dans le Massachusetts en 1948, cette « Maison de l’après-demain » est la première résidence moderne au 
monde à être entièrement chauffée grâce à l’énergie solaire.

Mária Telkes 40’s
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The inclusion experimental Loop
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Understanding phenomena by modeling and simulation



Performance Of  Biobased Materials In The Realization Of  
Sustainable Structures

The thermos-hydro behavior of  the material was evaluated 
experimentally at material scale. 
The properties were used for numerical modeling at building scale.

Dr. MNASRI Faiza
Process and Product/
Energy Engineering

Different scales linked

Different coupled 
phenomena

(µm)

(m)

Analysis of  coupled heat and mass transfers in building materials.
Improving the energy performance of  a building

Microstructural Characterization

Measuring equivalent properties:
Characterization at the microscopic scale .
Modeling of  thermohydric properties using 
numerical computation (3D reconstruction).

Orient the design of  a new structure with 
controlled parameters.



Caractérisation expérimentale et modélisation 
des panneaux composites bois-ciment

LI Mengya
Doctorant en 

Science de bois

Composite bois-ciment

Comportement mécanique Comportement au feuComportement 
hygrothermique

Coffrage permanentCopeaux de bois
Ciment
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An Example of mixed solutions for Storage (Laouatni thesis 2018) 
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Project Tassili Chalet Bois 
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Bois 
fonctionnel

Fonction 
écran

Fonction 
biologique

Fonction 
visuelle

Fonction 
thermique

Fonction 
mécanique

Fonction 
écologique

Conduction magnétique (antennes, coupure 
de certaines fréquences réseau…)

La réaction 
antibactérienne 

(rallongement de la 
durée de vie, 

ameublement…)

Coloration à sec et 
effets réfléchissants 
(guide de lumière, 
confort visuel…)

Conduction thermique par effet Joule, la 
conduction électrique, application 

plancher chauffant…

Antipollution, 
Résistance au feu (bio 

construction)

Application d’un sol 
antidérapant…



Comité d’évaluation HCERES , 3-4 Novembre 2016                                         1

Méthode et procédé 

Distance de tir, Dt
(de dispersion)Vf

hi

Gaz azote 
sous haute pression, P
basse température. T

Longueur 
d’accélération

Particules :

Débit massique, Qp
Diamètre moyen, Dp

Matériau bois 

Injection Jet 
d’azote 

Injection de particules

Peuplier + Cuivre

Sapin + Grenaille

Résultats

Image par 
Tomographie

Fonctionnalisation du bois par incrustation de particules 

Ch. Gérardin/M. El Ganaoui
Doctorat Mlle A. Zerriaa, en cours



Motivation
Hygric 
inertia

Thermal 
inertia Location-temperature dependent hygrothermal inertia

Experimental and numerical study on passive building envelope integrated by 
PCM and bio-based concrete

Methodology

Results
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Dr. Dongxia
WU

Temperature/humidity 
regulation Energy saving Condensation 

avoiding Publication










