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Exchange with Phd student Nassima Hassani
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The challenge of staying below the 1.5°C is unlikely to be met

Fossil fuel to be left in the ground to
keep to 1.5C limit

Coal

Morocco is now in 7t 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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Building/environment: 60% of global resources
consumption, 50% of global waste production, 35%
of global energy consumption and 35%
emissions.
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Nature exbibits many possibilities of adaptation that architectes and specialists on buildings are considering
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Récupération des eaux de pluies
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Wood
A promising

lamellé-collé, le
Canadien Michael
Green envisage

= _._de construire des
= 2= immeubles de
Fétages
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Up to 10% of annual global carbon
emissions are stored in wood buildings.

700 caissons de b

ois et paille constituent les parois de cet immeuble de 8 niveaux. Iis sont protégésd'un ~~ Femer
pare-pluie (rouge), puis d'un e cui

bardage de tuiles en terre cuite. Les 26 logements seront préts en 2014.



* The best form of carbon sequestration is to chop down trees:
use the resulting wood as a building material and to restore
sustainable, managed short rotation forests.

* The cost of durable wood finishing is very high and sometimes
not environmentally friendly. New systems like UV Powder
finishes could be interesting for high rise buildings where the
cost is less determining.

* Could it be possible to replace all the coatings only by cell wall
modifications?

* No Treatment could be a good treatment....with “Genetically
Modified” wood!

* Genetically creating fast growing species with good durability is
an ultimate dream!
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From RT 2012 to RT 2020



Hybrid / Combined solution
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Constrwte a Dover dans Ie Massachusetts en 1948, cette « Malson de |’ apres demam » est la premiere résidence moderne au
monde a étre entierement chauffée grace a I'énergie solaire.






heat of fusion hy,.

constitutive relation

a
Fp=—kp5-Tp

Q

liquid

solid

LIQUID

or
C, —=V(k,V
pLat (k,VT)

(1) One-dimensional planar symmetry, measured by
the Cartesian coordinate x.

(2) Constant specific heats ¢p, thermal conductivities
kp, and diffusivities op, of the solid P =8 and
the liquid phase P = L, together with the constant

(3) Material properties of the phases could differ in
general. The exception is the constant and equal
density p = ps = g of the solid and liquid phases.

(4) Heat flux Fp in phase P is governed by the Fourier

(1)

INTERFACE(2)

| | b
0 s(t) L
QS
SOLID T(z,t)
or
PC,E=V(k,V7)
Tind | Pz
Ti1, 0 s(t) L

with Tp representing the temperature of the
phase P.

(5) The temperature field T»(x, ) at time 7 at point x
is poverned by the Fourier equation

%r,{x,:} =ﬂ?% Tp(x, 1) 2)

(6) The solid—liquid interphase conditions at inter-
phase point x,4(¢) at time ¢ are

Ty= T,-_;{IM1 !:I = T,:[IM,I} {3]
Pl 5 xu) = ke - Telxs )

i
+ks Bx Ts(xp.1) (4)

{7) The temperatures of the phases are assumed to be
in the general form

(das(t — 1))

Tg=dc+ﬂ¢ﬁl’f( % ) (ﬁ}

T5=.15+B,5erf( X~ % ) (5)

(dac(r — 1))

with the coefficients A5, Bs, Ay, Bp, x, and 7,
which have to be determined through the specific
initial and boundary conditions.
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Phase Change Materials

MCP

.
ABSORB STORE RELEASE

2cm

Figure 2: Représentation des inerties thermiques en fonction
de la nature du matériau (3)
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The inclusion experimental Loop



Understanding phenomena by modeling and simulation
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Performance Of Biobased Materials In The Realization Of
Sustainable Structures

7\ . . - ) Dr. MNASRI Faiza
O\ __  >Analysis of coupled heat and mass transfers in building materials. Process and Product/

»Improving the energy performance of a building

Energy Engineering

.

Microstructural Characterization

=>Measuring equivalent properties:
V' Characterization at the microscopic scale .
v Modeling of thermohydric properties nsing
numerical computation (3D reconstruction).

Different coupled
phenomena

(m)
| Different scales linked

(um)

' The thermos-hydro behavior of the material was evalnated
experimentally at material scale.
V' The properties were nsed for numerical modeling at building scale.

A Orrient the design of a new structure with
" controlled parameters.




Caracteérisation expérimentale et modélisation
des panneaux composites bois-ciment
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An Example of mixed solutions for Storage (Laouatni thesis 2018)
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Antipollution,
Résistance au feu (bio .
construction)

Fonction
écologique

Application d’un sol

antidérapant... =

Fonction
mécanique

Conduction thermique par effet Joule, la
conduction électrique, application
plancher chauffant...

Fonction
écran

—

Fonction
biologique

Bois
fonctionnel
—

Fonction
visuelle

Fonction

thermique

— Conduction magnétique (antennes, coupure
de certaines fréquences réseau...)

La réaction
antibactérienne
(rallongement de la
durée de vie,
ameublement...)

Coloration a sec et
effets réfléchissants
(guide de lumiere,
confort visuel...)
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Experimental and numerical study on passive building envelope integrated by
PCM and bio-based concrete

16.12 cm

Dr. Dongxia
WU
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