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Who Are We?



2. WHO AM | ?
INREel: K O

Mr. Zakaria Sadik, energy & sustainability engineer,
17 years experience

- Energy and Environment Trainer and Auditor, for building and
industry

- European Passive House Designer (CEPH)
- HQE Certified Auditor and Referee ™
- Expertise in:

Energy efficiency for building, Renewable Energy, comfort, health
and well-being

- Adviser to the Morocco Green Building Council

- Managing Director of ALTO EKO

| ALTO EKO



2. WHO ARE WE?

A\Rped EKO

0 vewer

Since its launch in 2016, ATO-EKO has supported
its clients in the implementation of
environmental and energy solutions adapted to
their needs, at the scale of territories and
buildings in Marco and Africa.

Through its expertise, ALTO-EKO works to
improve the sanitary quality of spaces, to
improve the comfort and living environment of
building occupants by integrating the economic
interest of customers and users through the
overall cost approach.

’9’"‘\.
L e

| ALTO EKO

ALTO-EKO  brings together a team of
independent, open and experienced
environmentalists who master all the

environmental, energy, health and social aspects
of the building: engineers, urban planners,
architects, ecologists, and economists.

We provide our customers and partners with a
strong capacity for innovation. Beyond
certifications and qualifications, a whole team is
at the service of the built environment of
tomorrow.

OIITAVII[]s M Our Mission

Positively impact our environment by bringing
pragmatic and competitive solutions to your
projects. Serving your well-being as a user and
satisfying your present and future expectations.

ALTO-EKO intervenes from the design to the

operation of the building. We support project
owners in their decisions and arbitrations, by
providing relevant technical and environmental

solutions, in particular resulting from our
practice of project management design.

Photovoltaic
system/Solar
Thermal system

Inverter

" insulation

- Efficiency |
S Applionces
-

l—'-—

4 Automation
4 System

insulation

Bioclimate
Architecture

LED lighting

Bouble glozed windows
low-e [ thermal break




3. OUR MISSIONS

ALTO |H9e

Credentials

Design and Optimization of buildings

LEED Accredited Professionals

Evaluation of comfort in buildings

HQE international and planning referents

Environmental certification

WELL accredited professionals

Training and coaching

BREEAM International Assessors

Passive House Designer

Certified Building Commissioning
Professional - CBCP®

| ALTO EKO




3. OUR MISSIONS

Local Context

Knowledge of the local regulatory context:
* Law 13-09 of Renewable Energy
* Law 47-09 of Energy Efficiency

* Decree 2-13-874 of Minimum Envelope
performance
* |LTIZAM LABEL

S
n° 47-09
relative a I'efficacité énergétique

relative aux énergies
renouvelables
a et /<

BINAYATE

By ADEREE

Certifications

knowledge of HQE, LEED, WEEL,
EDGE, OSMOZ and PASSIVHAUS

Perfect
BREEAM,

approaches since their launch in Morocco, with
participation
operations.

in several hundred certification

Excellence In Design

HQE °E<ige

LABEL

Passive House
Institute

ACCE
SIBILIT

REFERENT
RECONNU PAR CERTIVEA

| ALTO EKO

Building Performance

Realization of new and efficient studies on
internationally recognized software :
* Dynamic Energy Modeling
Thermal Comfort
Daylighting
Computational Fluid Dynamics
Cabon Footprint
Lighting Study — DIALUX

oL Designauilder  [ies]uenea,.,
‘ SOFTWARE SOLUTIONS
N
One Click LCA
)




TRAINING ITEMS : HQE, LEED, BREEAM CERTIFICATION, ENERGY EFFICIENCY, RENEWABLE ENERGY .
ALTO (e

Architects
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Formation LEED AP-GA V4 - SOGEA-SEGELEC Maroc




COMMISSIONING & VERIFICATION

NEEeIE K O

Commissioning briefcase : Acoustic, Lighting, Air quality,
Humidity, Water quality,

Blower Door Test
airtightness of the envelope

Electromagnetic
Waves testing

-

)

S
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9

Infrared
thermal camera
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Example of a project
Energy Efficiency

&
PassivHaus



PRESENTATION NOTE - PASSIVHAUS

PATRIMONIA
OFFICE BUILDING

©Groupe 3A Architectes

By | ALTO EKO 12/05/2023
www.alto-eko.com .



Climate — Temperature and humidity

B Dry bulb temperature Range Average Dry bulb temperature Te m pe rat u re
34 =
s 29.. The average daily temperature in Casablanca
g | \ Moyenne varies between 10°C and 29°C giving an
g ﬁ\/\ /\ N PFJW W haute jour annual average of 18.5°C. An absolute daily
% 20 \J u\/ i M\;\f\ maximum (resp. minimum) above 34°C (resp.
2 MM\/ \WM 7°C) can be observed
3 1o st AL W \ \ :
iy 10°C
6c - v
maxi Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Day L] e L]
Relative humidity Range Average Relative humidity REIatlve Humldlty
%0 The annual average Relative Humidity (RH) in
0 759 Casablanca exceeds 75%. It can be observed
SO 1000 0 A 0 R T e T ° that the maximum daily RH can reach 95%
E 5 and go down to 22% depending on the time
: of day.
20 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

- /_/_\/J—\[M\_j\_\v
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5. PASSIVHAUS PROJECT- PRINCIPLES

PASSIVHAUS

The PASSIVHAUS is a German label for the energy

performance of buildings. It is granted to new airtight
dwellings with low energy consumption.

O
Fassive House
Institute
Heating Heating demands < 15 kWh/m?2.year
Cooling Cooling demands < 15 kWh/m?.year
Primary energy consumption 120
Energy kWh/m?2.year

maximum infiltration of 0.6 vol/h for an

Airtightness 150 test

A maximum of 5% of occupancy hours

with a temperature > 25°C to be crossed
with standard EN15251 or ASHRAE 55.

Comfort

Ventilation:

Double flow mechanical ventilation
Airtightness

Outdoor air € qe““'atlo,; « Exhaust air
&3 % * Apply an airtight membrane at
;§' 3 the closed and covered level
. * Treatment of fittings with a liquid
Glazing
Recommended U = 1,3 W/(m2.K)
Extract air 4 < Supply air
\‘e vouse ,4,/ ‘g\ﬁ'\ghtness
Outdoor air Exhaust
— —
Solar panel ol
(opnom///_ - \\\\\
5 \”\\\:]
L" Vg oy S Ul
Lo E;(lract i
a\ insy/ Supply air air Supply air
«\\Q"“\ =] 9] Uﬂ

: ’ =
CT. [
k1l T 4
Extract : Supply air
air i

Insulation: == —mm = —— == m—— o
thermal conductive insulation
AR <0.032 W/(mK)

Thermal Bridges
Treat thermal bridges
to limit heat loss

Subsoil heat exchanger
(optional)

| ALTO EKO



5.1. PASSIVHAUS PROJECT- INSULATION

EKO

Recommended Best practices PATRIMONIA Project

External thermal insulation is recommended. It does not SECTION VERTICALE
represent a loss of surface and reduces thermal bridges.

A

o

-

{'i?v{’«( } 2 aal

Internal insulation Ext
.
1 |
o

In order to reduce the heat island effect and to avoid facade
overheating, apply external coatings with the following SRls:

5100
|
|
i
|
i

* Flat roofs (inclination < 10°): SRI 2 90 o= il K 1— 0 fla— ] Pl D .
° . . . < o)., > T
Sloped roofs (inclination < 10°): SRI 2 50 N = ] g il - = d Bli— _
Reflects 80% . ’ : i1 B B - -
== e r

z VIdd s & \"! : el - .

4 / 1 // Reflected | L [ L L _' —F

) y ' ) Sunlight | 1 - | == —
—~ —“ —~ — _ |I i | ..-. L] L

Dark Roof Cool Roof - r | g

S

.
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5.2. PASSIVHAUS PROJECT- GLAZING

PHPP Requirements Recommended Best practices

For hot to very hot climates, the thermal transmissions of the ceiling and the Double glazing with solar protection with the following characteristics is
glazing can only exceed the EnerPHit requirements if exterior solar protection recommended:
is provided. The characteristics of the glazing must be assessed according to * FS: about 0.35;
ISO 1077-2 (thermal performance of windows), EN 673 (thermal transmission) * Ug: between 1 and 1.3 (W/m2.k)
and EN 410 (VLT and SHGC).
Windows (including exterior doors) /
Overall* Glazing® | Solar load® .
Max.
: Max. heat . specific
Climate F
transfer Solarheatgain -\ oad lux 50/
zone Hicient coefficient dur dire
according  CO°C® (g-value) unng
to PHPP (UDM,instalhd) coo!lng Fn
period e"%tla
W/(m2K)] - [kWh/m?a] \ M5,
-
| L pp— -
Cold 065 070 080 U,-g*1.0<0 Energie réémise |
Cool-
5 1 1 1 . Lo <
temperate 085 100 1.10 Uyz-g*"16<0




5.3. PASSIVHAUS PROJECT- VENTILATION

EKO

PHPP Requirements

Install mechanical ventilation with heat recovery (MVHR) with a minimum
efficiency of 75%.
This requirement is not mandatory in hot climates.

DINING RODM EXTRACT

| ALTO EKO

Recommended Best practices

The MVHR is not necessary in hot climates, since the number of hours below
15°C remains minimal in comparison. Admittedly, this solution presents an
energy gain during heating periods, but in our case the energy losses of the
pressure drops are substantial.

Simple Flow Mechanical Ventilation ensures the expected ventilation and
comfort performance.

Operation of Mechanical ventilation

o

7~

vmc . - GAIN ul1lm,|-
. BFIEARR %
LISLLIRTLN
g “"a %,
N Al
I £ A
i - BOUGCHES D'EXTRAGTION
ENTREES D'AIR i
- ‘
= AIRFRAIS

* AIR VICIE



5.4. PASSIVHAUS PROJECT- DEHUMIDIFICATION

PHPP Requirements

Assumption: humidity = 10 g/Person.h

Climate zone

Min.
temperature
factor

fH5i=l]-25 A

I

Cold

Cool-temperate

0.80

Recommended Best practices for Occupants Comfort

All spaces must be ventilated;
Equipment noise must be limited to 30db(A);
All spaces with extended occupancy must have at least one openable window;
Provide users with non-automatic devices for controlling and regulating lighting and solar protection;
Provide users with devices allowing them to act on HVAC systems;

Install dehumidification systems and anti-mold/condensation devices

+28°C
65%HR

YyYVvyVvYyvVYYvYY

i

ompresseur

Detendeur

B-F

Condensation

+35°C
40%HR

frein-vapeur:
& protection contre I'humidité

& A sens de la diffusion
A: en hiver

¢ sens de la diffusion
¢ en été

WA N

° ouvert a la diffusion:

séchage

é

v ouvert a la diffusion:
séchage

| ALTO EKO




5.5. PASSIVHAUS PROJECT- AIRTIGHTNESS

PHPP Requirements Recommended Best practices

Ensure good airtightness of the envelope so as to limit infiltration to less than « Identify the layer that will act as a barrier to infiltration at the level of the
0.6 vol/h for an n50 blower door test according to EN 13829 (method A). envelope and provide the details;

* Apply aliquid product at the building connections;

* To ensure the continuity of the waterproof membrane, apply a sealant.

Possibilité de disposition

Revétement intérieur Couche intérieure Couche d'étanchéité & l'air | Coupe vent étanche a l'air | Enveloppe du batiment
comme couche d'étanchéité a |'air a l'intérieur de I'isolation massive étanche a |'air
d'étanchéité a l'air thermique

Exemples de matériaux pour la couche d'étanchéité a I'air
- Panneau en agglomeéré - (Papier Kraft) * - (Papier Kraft) * - Papier Kraft - Béton
- Panneau en carton-platre | - Feuilles plastigues - Feuilles plastiques - Feuilles plastiques - Mur en pierre
- Panneau en contre-plaqué |- Papier ciré - Papier cire trés perméables - crépi
- Panneau en fibres de bois | - Papier huilé - Papier huile a la vapeur - non crepi
- Feuilles recouvertes d'alu | - Feuilles recouvertes d'alu - Mur en brigue
- crépi
- non crépi
- Briques silico-calcaires
- crépi
- non crépi
- Mur en pierre isolées
ou spéciales
- crépi

| ALTO EKO



5.6. PASSIVHAUS PROJECT- THERMAL BRIDGES

PHPP Requirements

Recommended Best practices

Thermal bridges must be calculated according to EN ISO 10211. Details of all
building connections must be provided.

Analyse du pont thermique linéaire IT.2.1 (NF EN ISO 10211)

- DISTRIBUTION DE TEMPERATURES
Analyse du pont thermique linéaire IT.2.1 {NF EN IS0 10211)

- FLUX DE CHALEUR DANS LE BORD ANALYSE

[Fhux e chaleur

45

e =

33 —

ey =

25 —

o =

15

10—
L

g | | | | | |
a0 02 04 0.6 o 10 12 1.4

Longusur du bard analysé

- CALCUL DE LA TRANSMITTANGCE LINEATRE

Fluxdechaleurthéaorique 4, 583W m|

Echelle desvaleurs utilisée Fluxdechaleurréel 16,477, |

Sauttherrmique 25.00°C

Transmittancedel'&lérneantl 0. 260/ [ m32k

__\. - Tranzrnittancaliné airecalculé 0. 476w/ [r k.
0°C 6°C 13°C 19°C 25°C

Put in place thermal bridge breakers or planelles between the various

connections of the constructive elements;

Opt for a suspended facade with light elements (instead of stone) to limit

thermal bridges linked to fixings.

Solutions d’isolation: qualités et défauts

Les fenétres du nu intérieur
geénerent de faibles ponts
thermiques au niveau des
encadrements

(5

Linterruption de ['isolation
aux jonctions des parois
génere d'importants ponts
thermigues

+—Complexe de doublage
L intérieur

Pont thermique non corrigé
entre un mur et une
toiture-terrasse

—Les fenétres du nu intérieur
générent de faibles ponts
thermiques au niveau des
encadrements

N VS

/

| I
A\_|/~Pont thermique corrigé entre
le mur et le plancher courant

ITE répartie

[ T

Pont thermique corrigé par
une planelle de méme
nature que le mur

Faibles ponts thermiques au
niveau des encadrements

Possibilité d'insertion d'une
bande isolante pour mieux
corriger le pont thermigue

Pont thermique non corrigé
si balcon

Pont thermique non corrigé
si balcon
o
H -

Y SV sl s e

| ALTO EKO



5.7. PASSIVHAUS PROJECT- LABELING FILE

. - Details powr tous les racoonds § MA du carnet selon les
. CE. Details de |'enveloppe ﬁ:m* details de |, Type de chague compossnt et s3 conductite E'“W“EIF"F'H elements resllement mis
Example : PROMONIA Project rorre | oo o er - o e
- Chague detzil présente en C6. Details doit faire ['objet s
I__. - . . I__ e e I " L ALTO EKD h:'lAJscm s elments
reellement en place
Standard and connection details====
|
Jon MAS de Iz nomenclature
) . . r 12118 10 87 6534211 _ -\ ortants, limbeau th:ﬂ |z coemiposants
Detailed construction drawings should be pre- a 130 | 1.30 mm roof vegetation sfficient s de Tinsercalaire Entreprise/Fagad réellement mis en ceuvre
. . — f R Al L 2. 40 mm extensive soil layer ier
pared and submitted to the Certifier for all as- N S R BT T e pac el pretion ok
semblies and connections of the building enve- & 7 R 50 4. Geotextile membrane u
i ) . : SEEEEE - 19 5. 70 mm 15-30 gr gravel I, type, largeur (mm),
lope. The thermal bridge details must be easily 2= i 6. Water retention and drainage layer e
identifiable in the PHPP. : i 7. Mechanical protection layer £ TL FS
15 : - B. Synthetic waterproofing membrane, resistant to - —
16 ‘ £l 18 mpenmﬁm HWVAC: &irext, AN, Air vice, les
17 : 9, Perimetral plastic profile with side penetrations for Entreprize
drainage u des prises et rejets d'air Rluides
l""""" 10. 13%20 cm galvanized steel rectangular gutter iLr
I ] ] e ———— 11.15 mm OSE board ALTOERO/
| Thickness in mm of heterogeneous layers |ssssssssssmsss s ---%—W—# i 12. Drip edge - galvanized steel profile Entreprise HVAC
= | | 23 13. 22x40 mm wood panel fagade elements with 5 Entreprise HWAC
- mmgap . - .
28 14. 22x40 mm wooden support elements for the ionz de: conditionnement dair ]
Description of each component of the detail fagade; Black coating uissances, T[C) Entreprize HWALC
(incl. heterogeneous layers), product manufac- | ... iceemssbms sesms semees b s tenas weeme e e cma e nmann s 15+ VENHilated fagade membrane resistant to wind, UV ux
- and moisture — — :
turer and name, thickness [mm], thermal | [ = 16. %150 mm thermal Insulation — Basalt wool ons d E.:s_ e dghns_ E""'i'“"-‘
conductivity 24 17. Vertical fagade carrler (2 wooden fireproof beams Juec I3 conception Fluides
\. f =] 25 30x50 mm connected by OSB boards) Entreprize CFA
™~ 27 l 18. Diffusion and vapor barrier membrane CEO
For masonry/concrete materials: N 19.200 mm thermal Insulation EPS + Slope EPS
o st I e o T 20. 200 mm thermal Insulation EPS ALTO ERD kAl EXE
a| resistance class t -4 { 21. External shading with hidden raff store . —
b| reinforcement degree B . : 22.05B + galvanized steel profile ouches [3ir neuf, 2ir vicie, zir
c| volume density o < g 23. Interior plaster applied until the concrete slab level veaus de bruit, [z presence de | reprize HVAC
24 Window perimeter plaster, applied on airtight tape
£ el layer ntilation partie eguilibrage
IH- M= dheahendhathos) g 25. 30 mm woaoden interior windaow sill rmeabilité 3 Fair n 5'05":'-'5‘ 50
H ! Al L 26. Aluminum exterior window sill dépression par rapport 3 Entreprize
g ™ 2SO EOR D 27.60x100 mm window footing wooden beam sur ks totslite ée 'erveloppe | HVAC/ALTO ERO
Scale: A N N L. L S 28, Prefabricated lintel ffee
. AU e - u maitre Coeuvre que la
1:5 \ H J Passive House, Romania | blipsz architecture y. conforme avec be dossier de MOE
or
1:10 - w, & commandes detsillant |2
or See page 27 for acceptable file formats and Graphic identification and external dimen- ants et de ['Stanchéite & I'sir, .
peg ? ) . - Graphic identification of the airtight layer y compris protections solsires Entreprises
% 1:20 y general requirements sions of the thermal envelope OIC
b g & commances detzillant 2
| ALTO EKO = B, Pt Factures/bons de [fourniture et |2 pose des isolants ot de |'stzncheite 3 I'sir, iop
commandes des menuiseries exterieures y compris protections solsires




Thermal comfort

Actual situation

Air velocity

Height = 1.2m

5 m/s

3m/s

\1 1 Ny \
! -

On the ground floor, wind speed will not exceed 5 m/s
(red area).

Wind entering the ground floor covers the whole space.
Its speed decreases while moving away from the doors.

With wind velocities under 5 m/s, it is still considered
comfortable for the occupants.

Height = 7.3m

<«—— 4 m/s

The wind that enters from the windows on the upper
level on the right helps to evacuate the air towards the
wind tower.

Wind entering the first floor covers the whole space.

Its speed decreases while moving away from the doors.

The speed increases at the level of the wind tower.

The wind tower plays an important role in the
evacuation of air from the Food Market thanks to
the doors and windows on the ground floor and in
double height.

The speed of the air accelerates at the level of the
Tower thanks to its bevelled shape.

This modeling is made on the basis of a wind at 3
m/s.

The mechanical ventilation with a flow rate of
5556 I/s (20 000 m3/h). With an occupation of 800
people and a surface of 2795 m? is calculated on
the basis of the ASHRAE standard.

21

| ALTO EKO




Thermal

Comfort

In August and during the occupation
period the comfort rate is negligible (1%)

THERMAL COMFORT PARAMETERS

_ Min | _Max
Opv TEMPERATURE 18 ¥E:] °C
REL. HUMIDITY 20 BOEA

OCCUPANCY

TOTAL PERIOD HOURS
TOTAL COMFORTABLE
TOTAL UNCOMFORTAELE

TOTAL CCCUPIED HOURS
COMFORTABLE OCCUPIED
UNCOMFORTABLE OCCUPIED

744 Hours 100,005
97 Hours 13,04%
647 Hours 86,96%
465 Hours 100,000
5 Hours 1,08%
A60 Hours 08,92%

| ALTO EKO

of more than 30%.

The ventilation of the Foord Market and the
beveled wind tower make it possible to refresh
this space and improve comfort from 1% to more
than 31% of the occupancy period. i.e. an increase

In December and with doors and windows
closed, thermal comfort is assured for more
than 80% of the occupancy period.

THERMAL COMFORT PARAMETERS

_ Min __Max
Opv TEMPERATURE 18 2B
REL. HUMIDITY 20 BO g

TOTAL PERIOD HOURS
TOTAL COMFORTABLE
TOTAL UNCOMFORTABLE

TOTAL CCCUPIED HOURS
COMFORTABLE OCCUPIED
UNCOMFORTABLE C:CCUPIED

OCCUPANCY

WEEKEMND

744
232
£12

465
147
318

4o

None None
August

Hours 100,00%
Hours 31,18%
Hours 68,82%
Hours 100,00%
Hours 31,61%
Hours 68,39%

THERMAL COMFORT PARAMETERS

_ Min | Max
Opv TEMPERATURE 18 pi] °C
REL. HUMIDITY 20 BO S

TOTAL PERIOD HOURS
TOTAL COMFORTABLE
TOTAL UNMCONMFORTABLE

TOTAL OCCUPIED HOURS
COMFORTABLE OCCUPIED
UMNCOMFORTABLE CCCUPIED

82,58%

TS

OCCUPANCY

WEEKEND

744
434
310

465
384
a1

MNane Mane
December

Hours 100,00%
Hours 58,33%
Hours 41,67%

Hours 100,00%
Hours 82,58%
Hours 17,42%



5. STUDIES

Dynamic Thermal Simulation

Consommation électrique par poste en kWh

140000
120000
100000
80000
60000
40000
20000
0
January | February March April June July August  September October November December [
W ECS 1486 1350 1552 1351 1552 1485 1419 1552 1418 1486 1485 1419 04
M Clima + aux 102980 100951 118675 108196 114658 86167 67227 70967 66118 94830 106993 99726 ﬁ
B Chauffage +aux 0 0 0 0 0 0 0 0 0 0 0 0 I
M Eclairage Intérieur 1946 1679 1901 1712 1974 1864 1772 1957 1962 2121 2153 2019 424
M Equipement 10477 9525 10920 9558 10942 10443 10012 10911 10003 10479 10470 10008 401
H
:5.
— - 344
Site Energy Use Intensity 24
304
mmm Heating Elec 54
5 === Cooling 2 %
< = === (nterior Fans 244
s Pumps el
N w DHW Elec -
% Int Lighting 24
WM Receptacle 184
8 Data Center 164
. ©  mmm Cookgin Elec 144
L = Refrigeration
= Process 124
104
&4
4 64
| : | |
SN =
Jan Feb Mar Sep [ -r.1 De;
W Roomn haating plant sans, load: ® Room cooling plant sens. load
- LI
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5. STUDIES
INREeI- K O

Daylighting and Glare

SDA 300 1ux, s0%
51%-100%
0-50%

| ALTO EKO



5. STUDIES
INREeI- K O

THERMAL COMFORT PARAMETERS | OCCUPANCY

Thermal Comfort oty N

Air TEMPERATURE [JIET) 32 'WEEKEND |
REL. HUMIDITY 20E4 100

TOTAL PERIOD HOURS 8760 Hours | 100.00%
tee 184 °C TOTAL COMFORTABLE 5993 Hours | 68.41%
TOTAL UNCOMFORTABLE 2767 Hours 31.59%
rh 956 % )
TOTAL OCCUPIED HOURS 2920 Hours | 100.00% Z
W: 126 gw/kg ea COMFORTABLE OCCUPIED 2212 Hours 75.75% =
o
tue 7.9 °C UNCOMFORTABLE OCCUPIED 708 Hours 24.25% s
I
tag 175 °C o
5 0.02
h 505 kJikg a
@
=4

20 25 30
DRY BULBE TEMPERATURE (°C)

Hurmidity Ratio [gwf kgda]

10 12 14 16 18 20 22 24 26 28 30 32 34 38

Operative Temperature [*C]

027 030 034 037 (mis)
2705 2755 2804 2854 (©




5. STUDIES

Sanitary Quality of Spaces aumy ™ Sext

“ . ‘*tenew

Déplacement de la vapeur d’eau.

||'|t
éneur
. Condensation
Absorption apillaire {

P Matériau avec une faible résistance
d la diffusion de vapeur d’eau.

'-...__.____

Matériau avec une forte résistance
a la diffusion de vapeur d'eau.

|
|
|

.l'"--—..

20 ,/""I' Intérieuf Circulation d'air réduite v]| za ]c [50 % Humidite de rair

De l'int. vers l'ext.: inverser Epaisseur Largeur Distance - A u
10 1 |Ciment v|[10 |mm 1.4 15/35
i 2 [Beton v ] (200 Jmm B 2 80/130
"0 10 20 20 40 50 G0 70 0 90 100 3 [frein vapeur sd=2,3 v][o5 Jmm 022 4500
1;25{%} # 4  [panneaux d'isolation en PUR (non revv | [80  |mm BJF 0,029 40/200
25 | v | | mm

e Silic0-CalCaire [ o= 1726 kgin®)
[hygroscopigue) o

= Erlue oo fogadk (= 1795 kykn) < e e Tt

[non hygroscopigue) frein vapeur sd=2.3 (0,5mm)

Ex‘tériel_l Contact direct avec l'air extérieur v | ‘ 32 |°C | 80 ‘% Humidité de I'air

2905

Béton (200mm)
{1 - Ciment (10mm) (D
ﬁ'/térleur

Valeur U: 0,329 WHmM?K) Condensation: 0 kg/m* Valeur sd:- 34 m Epaisseur: 2%05 =) Atténuation des ampl. de Temp_- =100
Poids: 503 kg/m?>
Humidité du bois: +0,0 % Surface intérieur: 24,6°C (48%) Déphasage: 8,7 h
GEG 2020 Bestand U = 0.24 K

Temps de séchage: - Réserve de séchage: 92 g//m*a Capacité de chaleur int.: 432 kJ/m2K
Contribution a I'effet de serre L e
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Computer Fluid Computational




AJOUTER LA SLIDE SUR LE CONFORT THERMIQUE DANS LE FOOD COURT DU MALL DE ZENATA.
(VOIR AVEC HABIB)

EKO

Ajouter la slide sur le confort thermique dans le Food Court du Mall de Zenata.
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INRNel- K O

Life Cycle Assessment & EPD Consulting

ENVIRONMENT PRODUCT DECLARATION

Résultats par étapes du cycle de vie = H
®cwp ®ooPr @AP @EP POCP @ Nonrenewables @ Stockage de bio-CO2
120 LafargeHolcim
20 Bétons structurels B30 XM1, B40 XM1, B40 XM2, B50 XM1 et B60 XM1 —
LafargeHolcim Maroc

o -I__ | .-Il I -I-. l

A1-A3 Fabrication A4 Transport B4-B5 Remplacement. C1-C4 Fin de vie

L’empreinte carbone par étape de vie L’empreinte carbone par structure - A1-A3

Potentiel de réchauffement climatique (GWP) groupé par classification distribution

@ A1-A3Fabricaion @ A4 Transport @ B3 Repair @ B4-B5 Remplacement C1-C4 Fin de vie
3 500k

I A1-A3 Fabrication- 89 % H i L
’ Structure verticale et facade - 50% - —
B A4 Transport- 2 % Gl o |

@ A1-A3 Fabrication: 2 415 689.25kg COze

2 500k © A4 Transport: 14 391.63kg COze -
- B4-B5 Remplacement- 6 % smmes hoﬁzm: R&‘WSée, chapes’ 1 :E%%?%Egg{;?;;}:;i:::;gecoze
B C1-C4 Fin de vie-4 % ™
Autres matériaux et structures - 3% e
0% 20% 40% 60%
& Télécharger |'image X Télécharger I'image . - I —

Murs et surfaces extérieures Cloisons murales et murs non porteurs Rez-de-chaussée, chapes intermédiaires, toits et Portes et fenétres
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Contacts:
Zakaria SADIK - +212 6 62 06 48 84

Zakaria.sadik@alto-eko.com
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