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Energy consumption in Europe S INes

DE LEMNERDIE SOLARE

Transports

Ind Ustry 28% 26 Y% r..,zg %)
Buidings 40% Industrie
€ .22 % Agriculture/
ik Batiment Sylviculture

(production . b (-
& transformation) 19 % (+22%) /13 % (-10%)

13% (-9 %)

Traitement
des déchets
3 % (-8 %)

Transport 32%
« issi
.. Green House Gas emissions

=> Importance of energy efficiency in buildings




Global energy share in France -'|nes
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= INncreasing
= Fossiles (oil + nat gas) stable




French regulation for construction " INEeS

hIE TOLIT MATRON AL
LEMNERGIE SOLARE

Progressive stengthening towards
less than 50kWh/m2/y

Present situation




Main European labels

Swiss
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- INeS

INSTITUT MATROMN AL
DE LENERGIE SOLARE

Germany

MINERGIE® MINERGHIE-P*

42 KW.h/(m2.an) 30 kW.h/(m?.an)

(Heating, domestic hot water,
ventilation, air conditioning)
(final energy )

I o
Passivhaus |7)
15 kW.h/(m2.an)

(Heating only) (final energy)
120 kW.h/(m?.an)

(Heating, domestic hot water,
ventilation, air conditioning)

(energy bought ) Total consumption (primary

energy)

The new French label :

effinergie

KW h/(m2 For heating, domestic hot water,
Between 40 and 75 kW.h/(m*.an) — yantijation, air conditioning system
depending on the location

BBC and lighting (primary energy )
(based on thermal regulation)



DE LEMNERDIE SOLARE

How to get the reduction? ~2'ines

240 kWh/mZan Consommation d'énergie dans les logements

Consommation
d'énergie en
pourcentage

B chauffage
Electricité spécifique

. Cuisson

Eau chaude sanitaire

60 kWh/mZan

30%

30%
10%
6% 30%
Logements - Anciens Actuels Ecologiques

500
E Oélec domestique
ECS
400 - -
Oventilation
e O

Very good insulation g — |
and renewable : ey Oy

100 -

introduction
maison ancienne enveloppe 2005 enveloppe 2005 | 2050 |

chauffage ancien chauffage neuf
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The sustainable building:
A « system » view T

Building
as a system

Structure lifetime




Building has to take into account the &)
environment and take profit from it N emomen

Passive

and active
components




=» Towards a revolution o,
, 9. INeS
of the energetic systems .

Heat or Cold storage

Volume : 500 |
P}

Solar energy

SOLAR COLLECTOR ];5“
Surface : 12 m; ¥
orientation : south-west

HWO  cOMBINED

SOLAR'ELECTRICAL
HOT WATER TANK
P
P I ¥ HEATING' COOLING
TPRT1 R FLOOR {total surface :
—) 154 o', the building has a
total surface of 180 ')
| P4 Ps E‘ PG P7
BOREHOLE HEAT Volume : 501 o Volume : 501
EXCHANGER Tl
Number: 2 Individual heat pump
depthi: 90 m; Fill
material: samd.
The ground is composed Heat PumpS
by li mes tone with mar]
veins; the rock is dry,
there is o underground
water flow L

Surface geothermal




Deep modifications of
- . S9INes
consumption and production Al o

Losses and usage (winter in France) Energy incomes (winter in France)
180 180 O Double Flux
160 B Solaire ECS
160 BECS — O Solaire Actif Chauffage
140 B Ventilation % 140 BPAC ECS
O So.l ~N O Chauffe eau
120 0 T0|tu.re g 120 O Chauffage
- : Paroi § 100 B Apport interne
Fenetre < I Solaire Passif
~ 80
80
60 60
0 40
20 20
0 0

New building Old building ew building

Old building




But a new difficulty: the control of . Ines

the buiding temperature dynamics

EnergyPlus Simulation of the impact of internal heat
dissipation and solar radiation

Take into consideration _: 000 T—

— Sun interaction 2500

— Inertia o
— Comfort (temperature and i ba%—f{
light) | |
— Air quality and ventilation

4800 4812 4824 4826 4848 4860 4872

——0— Enviranment Outdocr Dry BulbTempérature [°C]
m——Environment Horizontal Beam Solar [W/m?]

Enviranment Horizental Diffuse Solar [W/m?]
= internal loads [W]




Comfortable and healthy
environment

Thermal comfort :
Global Comfort: PPD-PMV Index
Air velocity, asymetry of radiative temperature...

Air quality

Pollution (chem., physical,
bio.), s

Indicators
Ventilation control

Air axtanau

Visual comfort:
Quality of light (intensity,
uniformity, colour , ...)

Acoustical compfort:
External (enveloppe) and internal (ventilation...)

Y
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DE LENERDME

Résistance thermique des habits [m? "CFW!
[A] * 02 L [3

Activité [W/m?]
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Air vector takes the lead nes

ENEHGIE SOLARE

Noise

Local pollution

treatment
T°, H°
Prese.nce Blowing, filtration ——
Quality Pollution treatment ""i! %
Comfort - Efficiency ek

E‘. Home management
: system

Cooling '
Heat Pump




New and more industrial .
; -@.INes
production modes N e

ManuBuild System

rich architecture, driven by safe and custarmer
highly Texible and life time parformancs afficlant off-slla ceniric design and
cuslomizeble and valus manufacturing configuration

opan and apan oppartunifies
modular building for suppiters and
system service providers

knowledpe
basad collaboration

poor image
of manufacturad
houses

driven by lowsst on-site producton
investeman! cosl production dnven design

proprietary national and
components, modules = regionsl cullures and
and connections regulations

labour inlansive re-invention in
site works every project

Figure 1: From Current State to Futyre State — Via ManuBuild Svstem towards Vision



Have both industrial fabrication

and open design

manu- -H‘""“"' e 'llr'
facturing _-:h_n:ar mn:lustry_ _ % oy
------------ 1 -.--ir‘- - GFE" Euilding
advanced house 2 ._]!ﬂanufacturing_ :
manufacturing &',.:r ‘ _ r—
L T
||=" "J?‘*féf ’
%‘eﬁr 5’h|p b“l‘dlm ‘
* prefabrication
in construction
- apen building
on-site
production and
assembly
Siodi craft work

closed system —- open system

nes

INSTITUT MNATROMAL
DE LEMNERDIE SOLARE

Vision

+ building construction

as a knowledge based
industry

open system for
products & processes
& production & ICT

efficlent manufacturing
and open system
combined!

Figure 2: Current State in Relation to Open Building Manufacturing

Source: Open Building Manufacturing: Core concepts and Industrial Requirements




Importance of new CAD tools 1nes

INE TOLIT MATRON AL
LEMNERGIE SOLARE

Firsi_:__.abboach'sin'ﬁ Google
Sketchup




INES specific work rnes

Ventilation
Solar integration Enveloppe leak tightness
(PV, thermal, hybrid) {

25430%

Management of sun
. M. . energy flow through

_ PR windows
Insulation and -

pe rm eatl O n indviduelle non isolés \ '. e a ‘;%

Porits therrminu

5 310% l

Structure and Inertia

07/03/2012 18
e



" 4 Experimental houses:

field tests & numerical tests " R

» Monotoring:

Stucture
embedded
sensors

¢ Thermohygrometre

# Thermocouple

Optic fiber temperature continuous sensor

Thermal comfort and Air
guality assessment sensors



Comparison & validation of code
for Low Energy Buildings N

= Dynamic Thermal Simulation with 2

BPS tools
~ EnergyPlus
> TRNSys  ~

= Fine measures of building dynamic
behavior

= 200 sensors/house
= Steptime acquisition = 1 min

= Control of the dynamic input
data




Indoor Environment Quality -2'ines

INSTITUT NAT RO AL

DE LEMNERDIE SOLARE

= Themes:
= Thermal comfort
= Indoor air quality
= Visual comfort
= Acoustic care

= Activities
= spatial mapping of comfort index
(PMV, Teq...)
= Inter-comforts” correlation studies

= Development of Mean Radiant
Temperature models

= Air quality campaign campaign in
occupied buildings,

= Personalized thermal comfort control

= Blinds control




INES team nes.

sl

2 _07/03/2012 RECHERCHE ET DEVELOPPEMENT DD

Auteur : Olivier Fléchon




Conclusions and perspectives -2'ines

INSTITIUT MATROM AL

= A deep change in the building sector

= New technologies and new design
(Enveloppes, Renewable, Heat pumps, inertia
and storage)

s Towards new industrialisation schemes



INSTITLUT MATROMNAL
DE LEMNERDIE SOLARE

Building and Sun: a winning team -1Nes

The Armadlllo Box n° 4 at Solar Decathlon 2010

48 Very insulated internal skin
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EV car which uses the energy’
produced by the house i
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El sefior Jean-Pierre Joly es diplomado
del Instituto Nacional Politécnico de
Grenoble en Francia (PHELMA) y
doctorado en ingenieria de la
Universidad Joseph Fourier de la misma
ciudad. Es presidente del Instituto
Nacional de Energia Solar de Francia
(INES) desde 2009 y director de
investigacion en la Comisién para la
Energia Atomica y las Energias
Alternativas (CEA). Se dedicé en
investigar en el campo de las energias
solares en varios laboratorios e
instituciones francesas (CEA, INES,
LITEN, CEA LETI). Se destacd, en
particular, por sus trabajos sobre
materiales semiconductores y sus usos
en las técnicas fotovoltaicas.

Contacto : jean-pierre.joly@cea.fr

El INES ha sido fundido en el 2006 con
destino de hacerse el centro francés y
europeo de referencia en el campo de
la energia solar. Abarca hoy mas de 350
investigadores, y seguira creciendo
durante los préximos aios.

Se ubica en el polo Savoie Technolac en
Chambéry, Francia.

Mayor Informacion en
http://www.ines-solaire.org/

Ines
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La Corporacion Andina de Fomento y la Cooperacion Regional
para los Paises Andinos dan las gracias a los expositores por
haber compartido su peritaje, al publico por su presenciay a
todas las personas que trabajaron para que este
acontecimiento tuviera el éxito que conocio.

Corporacion Andina de Fomento Cooperacion Regional para los
(CAF) Paises Andinos
IGARCIA@caf.com clement.larrauri@diplomatie.gouv.fr

www.caf.com/ http://www.franceamsud.org/site/



