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Smart Building

Solution Why (challenges)?



Outline

* Buildings challenges (Why ?)
* Smart building solution (How ?)
* |llustrations



Outline

e Buildings challenges (Why ?)



ROIE Of bUiIdingS in SUStainabiIity ? HHGL : Housing and Health Guidlines

Social Housing needs for health — Draft

categories to be covered by the HHGL

Environmental

1. Psychological and social needs: security from crime, connectivity
to social networks. etc.

!\.}

Physiological requirements for housing: daylight, ventilation,
indoor temperature, etc.

3. Protection from accidental injury and physical requirements:
structural integrity and space layout, fire safety, etc.

4. Disease control and health and wellbeing promotion: Hygiene,
food storage, control of dampness, control of noise, air quality,
control of exposure to lead, asbestos etc.

5. Needs in the area around the house: accessibility to transport,

green spaces, clean energy etc.
f@ World Health
30 | Public health and environment \\lh Sk, ;l? Orga nization



Role of buildings in sustainability ?

Social

Part des personnes sans domicile se déclarant en bonne ou trés bonne santé

Hommes Femmes
sans- population sans- population
domicile générale domicile générale
18-24 ans 79,2 % 93,8 % 69,9 % 85,9 %
25-34 ans 60,4 % 83,4 % 60,0 % 83,0 %
35-59 ans 59!8 % 75,0 %o 44,7 %o 72,2 %o
60 ans et plus 46,9 % 55,4 % 7,9 % 50,5 %

Sources : INED, INSEE, Enquéte auprés des personnes fréquentant les services d’hébergement ou de
distribution de repas 2012. IRDES, Enquéte Santé et protection sociale 2012.

Chamn - Pannlatinn de 1R 3 7 an< France métranalifaine.



Role of buildings in sustainability ?
Social

LichtAktiv Haus - Social Dimension

Environmental

SOC- Health and Comfort Thermal
performance

SOC- Loadings on neighbourhood

Shocks / Vibrations

~

2 S0C- Health and Comfort Humidity
) \p»-/’ N,
SOC- Loadings on neighbourhood Glare X N D SC- Health and Comfore Qualty of
SOC- Loadings on neighbourhood
Emissions j g

water for use in buildings

Economic

" SOC- Health and Comfort Indoor air

quality
SOC- Loadings on neighbourhood Noise

SOC- Safety / Security Security against '\\/--'* 4

SOC- Health and Comfort Acoustic
interruptions of utility supply

performance
\ \
\

u Seri

SOC- Safety / Security Security asainst“:, e

S~ ) o
f "~ SOC- Health and Comfort Visual
intruders and vandalism

comfort
,/ 4 /

yd /_/ SOC- Accessibility Accessibility for
SOC- Safety / Security Fire safety

people with specific needs
$0C - Maintenance Maintenance

Requirement
SOC- Safety / Security Resistance to
climate change



Role of buildings in sustainability ?

Environmental role
* Resources consumption (Energy (40%), Building

materials, Water,..)
 Greenhouse gas emission (20%)
* Air pollution
* Waste production (municipal, demolition,..)
 Land use
* Increase in land sealing (flood, underground water

supply,..)

Environmental




Role of buildings in sustainability

Economic role

INSEE

Figure 3 - Dépense de consommation des ménages par fonction de
consommation dans quelques pays de I'UE en 2015

Produits alimentaires et
boissons non alcoolisées e 34 33 =i e

Boissons alcoolisées, tabac et

: 32 39 3,5 4,1 39
narcotiques

Art,cles d'habillement et 48 43 39 6,3 5,7

Logement, eau, électricité,

gaz et autres combustibles

meénager et entretien courant 6,6 4,2 4,9 6,2 4,8
de la maison

Transports

ommunications /8 [ ,6 ) /0
Loisirs et culture 8,9 6,9 8,3 6,7 9,8
Enseignement 0,8 1,8 0,9 1,0 1,6
Restaurants et hotels 5,4 15,9 6,7 9,9 9,7
Autres biens et services 13,2 9,3 12,3 9,9 12,9
Total 100,0 100,0 100,0 100,0 100,0

Source : Eurostat (extraction du 25 aoQt 2017).



Role of buildings in sustainability ?

Economic role

Les ménages modestes écrasés par le

poids des dépenses de logement
EEXEY 12 décembre 2017

Les 10 % les plus modestes consacrent 42 % de leurs revenus au logement, soit quatre
fois plus que les 10 % les plus aisés. Le poids des dépenses de logement s’est fortement
accentué depuis 2001, essentiellement pour les ménages les plus pauvres.

(CONI‘)ITIONQ NF \IIF\ ﬂ DGFMFNT\ (CONQDMMATI(')N FT I')Ii_PFNQFS\

INSEE

Poids des dépenses de logement selon les revenus

Unité : %

2001
Les 10 % des ménages les plus pauvres 314
Les10a20% 22,9
Les20a30% 21,3
Les30a40% 20,6
Les40a50% 19,6
Les 50 a 60 % 18,3
Les60a70% 17,0
Les 70280 % 15,7
Les80a90% 13,9
Les 10 % les plus riches 98
Ensemble 16,1

2006
34,1
24,2
22,9
21,7
20,0
18,8
17,6
15,7
14,5
10,0
16,7

2013
42,1
28,5
25,3
23,5
22,3
21,0
19,0
17,6
151
10,8
18,3



Role of buildings in sustainability ?

mm Chiffrescles

: Energy poverty building
Economic role 1 S‘V
38 O des Francais

= o) 8 @ (s déclarent avoir souffert du
W TRANSITION ECOLOGIQUE froid au cours de ’hiver 2018,
ENenis pendant au moins 24 heures.
L'ELECTRICITE EN RESEAU '
_ ‘ 4 menages
I — Pour / 10 c’est a cause d’une
mauvaise
Precarlte energethue prés de 7 millions de Francais touchés ggg i<olati
iIsoLlation.
Une sensation de froid, a son domicile, durant les mois d'hiver, des Védiat tional de I e 2019
difficultés a payer les factures de chauffage... Plus d'un ménage sur dix vit B R e )
aujourd'hui dans une situation de précarité énergétique en France. .
En 2018 des Francais

11,7% e 5o

de leurs revenus pour payer leur facture
énergétique du logement et sont parmi
les plus modestes.

(Ministére de la Transition écologique et solidaire 2019)



Role of buildings in sustainability ?

Economic role

Environmental

INSEE

« Investment in construction (France)

Ensemble de la construction
Construction de batiments?
Génie civil

= Travaux de construction spécialisés

en milliards d'euros courants

250 : . - - -~ 220 billions €

200
150 ] ] ] ] ] ]

———
100 ] ] ] ] ] ]

50

0

2002 2004 2006 2008 2010 2012 2014 2016

1. Y.c. la promotion immobiliére.

Source : Insee, comptes nationaux, base 2074.

1 121 000 Employees

Les salariés
Effectifs : 1121 000

94000

Ouvriers
794000
70.8 % Répartition
par catégorie
professionnelle

20,8 %

Gros ceuvre
370000

Second ceuvre salariés

751000
salariés

Répartition
par secteur

Estimations FFB



Buildings: Hot issue |
ECONOMIE - ENERGIES

e Nionde Le chantier sans fin de la rénovation
thermique

VIDEOS OPINIONS CULTURE
Selon le ministéere de la transition
October 5’ 2020 ¢cologique, le colt pour traiter 4,8 mil- COSt Of thermal renovation (Fran CE)
lions de passoires thermiques entre 2020
et 2030 s’éleverait a 25 milliards d’eu- 2020—-2030: 25 Billions € /year
ros par an (argent public et privé), tandis 2030 -2040 : 40 Billions € /yea r

que la transformation des autres loge-
ments (classés D et E) atteindrait
40 milliards d’euros annuels entre 2030
et 2040. La route est donc particuliere-

ment pentue.




Buildings challenges

Maintenance

Indoor comfort

Environmental ——

o { Health - welfare

. Social
integration
Buildings
challenges ‘
Safety [ =

Expanses [ <=




Buildings challenges

— Temperature, humidity

Air quality

— Indoor comfort Lighting

w

Acoustic - noise

Buildings
challenges __ | Access to water, energy,
sanitations,..




Temperature — Humidity comfort

Teneur en
—| hiurmidité Cor ko)
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raill
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b (ki)
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Zone @ éviter vis-a-vis des problémes de sécheresse.

et 3: Zones a éviter vis-a-vis des développements de bactéries et de
microchampignons.

Zone a éviter vis-a-vis des développements d'acariens.

Polygone de confort hygrothermique.



Buildings challenges

Buildings
challenges

Social
integration

Basic social Relationship with the administration,
integration element social services, bank, insurance

—

Relationship with neighbours,
working teams,...




Buildings challenges

~— Fire

Vandalism

— Safety ——— fall

Equipment fault

— Leak (water, gas,...)




Buildings challenges

Investment, rent,..

— Expanses

General current expanses

Water, energy

Maintenance




Buildings challenges

Air quality

Température, humidity

Domestic accidents (falls,..)

Health - welfare

Pandemic

Old people —

— Specific needs

People with

disabilities




Buildings challenges

Energy consumption

Greenhouse gas emission

Air Pollution

Buildings
challenges

Water pollution

Environmental

Land sealing

Land use




Buildings challenges

Curative

Predictive

Quality of the building and
services

Expanses

Method of maintenance

Maintenance

Buildings
challenges




Buildings challenges

Quality of the building and
services

Expanses

Curative
Method of maintenance

Predictive

Energy consumption

Greenhouse gas emission |[—,

Maintenance

Indoor comfort

Temperature, humidity

Air quality

Lighting

Social
integration

Buildings
challenges

Air Pollution

Environmental

||

Water pollution |—

Land sealing |—

Land use |~

Air quality

Température, humidity

Domestic accidents (falls,..)

Health - welfare

Pandemic

Old people

Specific needs

People with
disabilities

Acoustic - noise

Access to water, energy,

sanitations,..

Basic social

integration element

Relationship with the administration,
social services, bank, insurance

Relationship with neighbours,
working teams,...

Fire

Vandalism

Safety

fall

Equipment fault

Leak (water, gas,...)

Expanses [—

Investment, rent,..

General current expanses

Water, energy

Maintenance




Some of these challenges are common

Welfare and health

Indoor conditions

Social integration

Expanses

Maintenance

Indoor comfort

Energy
performances

Environment

:

Major
issues

Safety

§

L/

Expanses

Safety

Maintenance




Buildings challenges

clideo.com



How could we cope with these challenges ?

Quality in the design, construction, operation, renovation,.. End of life

* Architecture design

e Construction materials
* Construction process
* Equipment

* Management

* Maintenance



How could we cope with these challenges ?
Quality requires

e Standards, regulations
e Quality control

* Occupants involvement
* Good management

* Monitoring, evaluation
* |Innovation



Outline

* Smart building solution (How ?)



Inspired from human intelligence

Sensing Cognitive Actions

D =

HEARING

EYESIGHT

TASTE

Experience (learning Capacity)



Intelligent system

Information ' Analysis capacity
system (Engineering, IT)

I Actions
Digital Model

(BIM) Sensing Layer Control layer

Buildings
5:,. ' Ul R e NN ’ ’ : v : Z == 3 " ’ Y i 2 .‘ Z
~ 1

"ma 1




Smart building — role of data

Information system

Big data: structured and “
unstructured data)

Smart Building
Platform

Digital tools

(Analysis, graphic,
user’s interface)

Sensors
(loT)

]

People

External
sources




Steps for the smart system implementation
1) System design

* Set up the objective

* Understand the system operation/challenges

* Figure out the role of the smart technology in coping with these challenges

* Design the smart system: Digital model, monitoring, data processing and
analysis, control and automation

 Evaluation



2) System implementation




System implementation

Physical layer Monitoring layer Data transmission Data Processing Awareness, Control
layer and analysis layer | | & Command layer
e Building
* Indoor ey
. Dorlpestic
* Equipment appliances
* Occupant Sunshade,
i roller shutter
* Services er
0 Access
ml:’?‘ri'tlmti?lg Control
HVAC Heating,
ventilation, air
Inside and conditioning
outside
monitoring
Supfttt)‘rt
ivi Health&
nf_,"h‘:!ﬂ; Z?.'d Ageing

acoustics




System implementation

Physical layer

Monitoring layer

Data transmission Data Processing Awareness, Control
layer and analysis layer | | & Command layer

e Building

* Indoor

* Equipment
* Occupant

* Services

* Sensors
* Human
e External data

Pull Cord Jvoke Devectar Movem?nt l))etector
PIR

i

Epilepsy Sensor

Enuresis Sensor \@’ g
\ -

Flood Detector

Fall Detector

g

Bed/Chair

Occupancy Sensor b)

Sounder Beacon

Pillow Alert
P B

Environmental
Control Solutions

Pressure Mat
==
=

<)

Natural Gas Detector

...... 2 Carbon Monoxide Detector

! N i /
Q. F
: ol Bogus Caller
-' 2 o Button
s - p =

Video Door
Entry

I

(
-

U Medication
Reminder/Dispenser
Amie+/Gem+

Triggers

Temperature
Extremes Sensor

Property Exit

User/Carer Pager Sensor

Alert




System implementation

Physical layer Monitoring layer | | Data transmission Data Processing Awareness, Control
layer and analysis layer | | & Command layer
® BU|Id|ng ° Sensors
* Indoor * Human Airflow Sensor
e E i Patient Position Sensor (Breathing)
qUIpment * EXternaI data (Accelerometer)

* Occu pant Electrocardiogram

. S (ECG)
4 SerV|CeS Blood pressure sensor IR

(Sphygmomanometer)

»\ Electromyography
Sensor (EMG)

e-Health Sensor Shield for
. Arduino and Rasberry Pi
Galvanic Skin Response
! Sensor (GSR - Sweating)

Pulse and Oxygen in
Blood Sensor (SPO2)

Body Temperature Sensor



System implementation

Physical layer Monitoring layer Data transmission Data Processing Awareness, Control
layer and analysis layer | | & Command layer
* Building e Sensors - Wired
. 2G, 3G, 4G, .
Indgor e Human Radio Hybrid system
* Equipment e External data
° Occu pant B|uet00th ® ®
« Services WIFI N
SigFox
LoRa Orvv\\llll:::jess
Mixed Gatway
Wireless




System implementation

Physical layer

Monitoring layer

Data transmission
layer

Data Processing
and analysis layer

Awareness, Control
& Command layer

e Building

* Indoor

* Equipment
* Occupant

* Services

Sensors
Human
External data

- Wired

- 2G, 3G, 4gG,
- Radio

- Bluetooth

- WIFI

- SigFox

- LoRa

- Mixed

- Raw data
storage

- Data cleaning

- Data analysis
(statistics)

- Data analysis
(Artificially
Intelligence)




System implementation

Physical layer Monitoring layer Data transmission Data Processing Awareness, Control
layer and analysis layer | | & Command layer
 Building e Sensors - Wired - Raw data Actions for :
e |ndoor e Human - 2G, 3G, 4G, storage - Indoor comfort
« Equipment e External data - Radio - Data cleaning - Security
« Occupant -  Bluetooth - Data analysis - Optimization
* Services - WIFI (statistics)
- SigFox - Data analysis
- LoRa (Artificially
- Mixed Intelligence)




Outline

e |llustrations
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Example 1: Smart AC

1. Objective :

 Reduce Energy consumption related to the AC
* Additional benefits to be seen later



2. Problem statement

The AC operates with an old method (remote control, thermostat,..)

This method leads to overconsumption of energy, comfort
inconveniencies and operator’s intervention.

It could be improved ...

I

H’

N

|

HI‘:‘




3. Description of the current process (How it operates)

We use indoor remote control to: -
e Switch on/off the AC ——
* Control the thermostat

° ? m— :__ i:_ —
The Fan speed?... L ———

!
l

|

i

i

|
!




4. Process improvement using Smart Technology

Develop a system for:
1) Automatic control of the AC, which takes into consideration:

* The agenda of the room usage

* The required comfort (temperature,...)

 The condition of usage (presence, number of students,...)

2) Data transfert to a servor (state, consumption,..)

3) On-line access to the AC (state and Control)

4) Report edition: consumption (energy and cost), operating
hours,..



SMART AC

Temperature Sensor
Could measure humidity

Occupancy sensor

Electronic Switch




! Temperaturefbensor
CouldBneasurethumidity

2
® Occupancy@ensor

Software

ElectronicBSwitch

rospcemi 4 /
y K $ )y /
w"”
' ——

1) Local server 1; .
Data collection (from sensors and server)

Data storage (local)

Data analysis (command)

AC control

Data transmission to the server

Communication via smartphone




TemperaturefSensor
CouldBmeasurethumidity

Software

L
® OccupancyBensor
o =

Central server

ElectronicZSwitch

Ve

e Data collection from the administration
(agenda, access,..)

* Data collection from the local server

e Data storage (global)

* AC control

e Global data analysis (consumption, space occupation)

e Regular reporting (cost, performances, improvement,..)



Example 2:
Break the isolation of old people



Problem ?

In France, nearly 300 000 elderly people live in
complete isolation, which results in their " social

death”

w V0NN, NS IESTWEINIALL NG00 o~ O W

Isam Shahrour
1 octobre, 02:35 - LeMonde.fr - @ w

« Mort sociale » des personnes agées, fracture numérique : En France
prés de 300 000 personnes agées connaissent un isolement qui confine a
la « mort sociale ».

Les personnes agées souffrent aussi de la fracture numérique : 31 % des
plus de 60 ans, 47 % des plus de 75 ans et 68 % des plus de 85 ans
n‘utilisent jamais Internet.




1) Understand the issue and the challenges

Some old people live in complete

isolation, without any human contact.

- Human problem, which concerns a
high number of people (300 000 in
France)

- The number will increase in the
coming years,

. .“‘
1 s
l_f

o IEERET | W

i |
".1.(;% |

oS ‘

5 | 20
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2) Why

1) They do not have family, friends, neighbors,
2) Social problem,...
2) The society and the public power do not assume their responsibility



3) Which solutions ?

Other people
. social sensitivity
Old peqpl.e.'. < > Would like to help
Contact disabilities «  Would like to give a

Information meanlng for their life
Organization of visits * Would like to share

Organization of meetings experience and stories,
- Far family,..




4) Which Smart Solution ?

Creation of a platform for:

* Raising awareness of the “isolated’ old people

* |dentification of isolated people (profile, localization,..)

e |dentification of people interested by breaking the isolation of old
people (profile, localization, availability,..).

e |dentification of volunteers for the organization and promotion of
this social action

 Promote and organize the different type of contacts (visits,
meeting, walking, video conference,..)



5) Architecture of the Smart Solution ?

Platform « Social Network”

Elderly live sourcing

Information
Raise the
awareness
* Data
* Stories
* Cost

Identification of
elder people

* Profile
» Stories
* Localization
* Needs

Identification of
volunteers

* Profile

e Skills

* Localization
* Availability

Identification people
interested by
breaking the
loneliness

* Profile

* Stories

* Localization

* Availability

* Organize the
contacts

« Communicate
about results

* Tell stories




Smart Building Overview




Smart home and office




What is a Smart Building ?




Urban futures How COVID-19 could reshape architecture







Temperature — Humidity comfort

Confort thermique
Zone de confort Hygrothermique

Zones a éviter

15

o =
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Zone cible

Zone de Confort
Hygrothermique
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Covid-19 is working from home really the new normal The Economist
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