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LABORATOIRE D'ENERGIE SOLAIRE ET OE PHYSIOUE DU BANMENT

LISTE DES PROJETS I PROJECTS L'ST

2OO7.6 CISBAT 2007 lnternational Conference - Renewables in a changing.
climate - lnnovation in the built environment

2OO7.5 HOLISTIC - Optimisation Leading to lntegration of Sustainable
Technologies in Communities

2007.4 Evaluation of the Potential of Optical Switching Materials for
Overheating Protection of Thermal Solar Collectors

2007.3 Evaluation of the Potential of Quantum Dots concentrators
for Photovoltaic electricity production

2007.2 CCEM - House 2000

2007.1 CCEM - Retrofit

2006.1 Master of Advanced Studies - Architecture et D6veloppement durable

2005.7 EEDACS - Explosion of Energy Demand for Air Cooling in Summer:
Perspectives and Solutions

2005.5 Green Lighting - Dispositifs d'6clairage int6gr6s d haute performance
6nerg6tique

2005.4 BELControl - An Advanced Bio-mimetic User-adaptive Blind and Electric
Lighting Controller using Wireless Sensors

2005.3 Multiscale Modelling of Building-urban lnteractions

2005.2 Eco-systemic Modelling of Urban Metabolism based on Modern
Thermodynamics

2005.1 Guidelines for Daylighting Performance Assessment of Buildings

2004.1 Capteurs solaires thermiques color6s (phase ll)

2003.4 solar lmpulse - Projet d'avion solaire - vol autour du monde
sans escale

2003.2 SOLABS - D6veloppement de capteurs solaires non-isol6s pour fagades
(couches s6lectives de couleur sur acier)
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LABORATOIRE D'ENERGIE SOLAIRE ET DE PHYSIQUE DU BATIMENT

Title:

Project Nr:

Mandator:

Keyrords:

Project leaders:
Collaborators:

CISBAT 2007 lnternational Conference - Renewables in a
changing climate - lnnovation in the built environment

2007.6

EFPL / OFEN

Research and development, solar energy, built environment

Prof. J.-L. Scartezzini
B. Smith

Description:

Centred on research and development in solar energy applications to the built
environment, the international conference CISBAT 2OO7 once more highlighted a
good number of interesting technological innovations. The scientific discoveries and
developments presented by researchers from five continents are all part of the effort
to mitigate greenhouse gas emissions generated by buiHings and many are due to
play a role in reducing the human contribution to climate change.
Some important events linked to this environmental issue of planetary dimension
have marked this year and confirmed the pertinence of the CISBAT Conference. ln
February, the lntergovernmental Panel on Climate Change (IPCC) backed up the fact
that "warming of the climate system is unequivocal, and (is very likely due to the
obserued increase in anthropogenic (human) greenhouse gas concentration". ln
March, the European Union presented its new renewable energy targets, which
stipulate lhal2Ao/" of the overall energy requirements in Europe must be covered by
renewable energies by the year 2020.

Results obtained in 2OO7 
=

The Swiss organisers of the CISBAT Conference, financially supported by the Swiss Federal
Office of Energy (SFOE), therefore had no problem convincing their academic partners -
Cambridge University (CU) and the Massachusetts lnstitute of Technology (MlT) as well as
their industrial partner - The Swiss Association for Windows and Facades (SAWF) - to
collaborate in the organisation of this event on the EPFL campus. More than 170 participants
from 30 different countries were present during the two conference days

Publications:

Scartezzini J.-L.
Proceedings CISBAT 2002, lnternational Conference Renewables in a changing climate -
lnnovation in the built environment, 699 p., Lausanne, EPFL, 4-s September (2007).

FACULTE ENAC INSTITUT DES INFRASTBUCTURES, DES BESSoURoES ET oe l'eruvtnotrrruennerur



LABORATOIRE D'ENEBGIE SOLAIBE ET DE PHYSIOUE DU BANMENT

Title:

Project Nr:

Mandator:

Keywords:

Proiect leader:
Collaborators:

HOLISTIC - Optimisation Leading to lntegration of
Sustainable Technologies in Communities

2007.s

EU

Urban district energy modelling optimisation

Dr D. Robinson
Dr Fei He
Fr6d6ric Haldi
Christophe Giller
Andr6 Kostro

Description:

The HOLISTIC project aims to stimulate a paradigm shift in the use of energy within
communities to more sustainable patterns. lt will demonstrate how this transformation can be
initiated in three typical communities, in Dundalk (lreland), Mddting (Austria) and Neuchdtel
(Switzerland), by acting on every aspect of community life. The role of the LESO-PB within
this 32MEuro European RTD project, which started in June 20A7, is to develop new software
for optimising the energy performance of urban districts.

This new open source district energy modelling environment is expected to be developed,
tested and released within the next four years. lt will include an easy-to-use user interface to
describe the geometry of buildings and their attributes as well as locat energy supply
systems. This will be coupled with an integrated energy modelling tool which will simulate
energy demand in a way that is sensitive to the urban climate as well as to human behaviour
in buildings, as well as energy supply from a suite of energy conversion models. This
modelling environment will also be coupled with evolutionary algorithms to identify optimal
solutions for minimising urban energy consumption. Results will then be parsed back to the
user interface for analysis.

lnformed by work caried out within the context of the project SUNtool, innovations are
expected in the following domains:

- Simplified dynamic thermal modelling.

- Stochastic modelling of human behaviour.

- Multi objective optimisation using evolutionary algorithms.

- Data representation and data exchange with other (e.g. GIS) applications.

The new modelling environment will be deployed within a case study site in the City of
Neuchdtel in Switzerland. Experience from this exercise (particularly model calibration) will
then serve as a guide for those wishing to use the tool in other towns and cities.

FACULTE ENAC INSTITUT DES INFRASTRUCTURES, OES NESSOUNffi



LABORATOIRE D'ENERGIE SOLAIRE ET DE PHYSIOUE DU BATIMENT

Results obtained in 2fi)7:

Since the project started in July 2007, the software architecture for both solver and graphical

user interface (GUl) has been broadly defined. Progress has also been made in the

development and integration of initial core models (simplified therma! model, HVAC and

energy conversion system models) within the solver and with development of some basic

features of the GUl. ln parallel, good progress has been made with the development of

probabilistic models of human interaction with enMronmental controls in buildings as well as

in the design of experiments to further develop the scope and applicability of these models.

Publications:

N/A

FACULTE ENAC INSTITUT DES INFRASTBUCTURES, DES RESSOURCES ET DE L'ENVIRONNEMENT



LABORATOIRE D'ENERGIE SOLAIRE ET DE PHYSIOUE DU BANMENT

Title:

Project Nr:

Mandator:

Keyrords:

Project leaders:

Collaborators:
External colllaboration:

Evaluation of the Potential of Optical Switching Materials
for Overheating Protection of Thermalsolar Collectors

2007.4

OFEN

Thermochromic coatings, overheating protection, stagnation of
thermal solar collectors

Dr A. Schueler, Christian Roecker

Gr6gory Huot
SPF Rapperswil

Description:

Thermal solar collectors, which are an ecological solution for water heating, are more and
more widespread; their market is increasing consequently. Durability of materials is a critical
point as the collector lifetime should be at least 25 years. Overheating and the resulting
stagnation of the collector is a common problem with solar thermal systems. During
stagnation high temperatures lead to water evaporation (and glycol degradation above
160"C) and stresses in the collector with increasing pressure. Special precautions are
necessary to release this pressure; only mechanical solutions exist nowadays. High
temperatures also lead to degradation of the materials that compose collectors: seals,
insulation materials, and also the selective coating which is the most important part of the
collector. A promising way to achieve overheating protection of collectors without any
mechanical device for pressure release or collector emptying is to produce a setective
coating which is able to switch its optical properties at a critical temperature Tc. Such "smarf'
solar collectors will allow increasing the collector surface on facades and roofs in order to get
high efficiency and hot water production during winter without inconvenient overheating
during summer. Optical switching of materials can be obtained by many ways. lnorganic and
organic thermochromic compounds, and organic thermotropic coatings are the main types of
switching coatings that are studied at LESO-PB. A concept for absorptance switching of
collectors with inorganic materials is also studied.

Results obtained in 2007:

Promising results have been obtained concerning thermochromic inorganic layers. Three
ways to obtain inorganic thermochromic films have been investigated: Sol-gel dip-coating,
vacuum evaporation and magnetron sputtering. By all methods, homogeneous films have
been obtained. Further experiments must be carried out in order to improve the
thermochromic properties; only few complementary laboratory devices will be needed
(substrate heater, oven).

FACULTE ENAC lNsTlrur DEs lNFRASTRucruREs, DES RESSoURCES ET oe ltruvrnorur.rEtvter.rr
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Organic themtochromic paints have been obtained from thermochromic pigments.
The choice of the right matrix is critical in terms of durability, low reflectance and UV
resistance. Studies of the aging behaviour showed that the use of such organic
paints might be limited to unglazed collectors.

Publications:

- Public and confidential reports SFOE 2007

FACULTE ENAC INSTITUT DES INFRASTRUCTURES, DES RESSOURCES ET DE L'ENVIRONNEMENT ICARE



LABORATOIRE D'ENERGIE SOLAIRE ET DE PHYSIQUE DU BATIMENT

Title:

Project Nr:

Mandator:

Keyrords:

Project leaders:
Collaborators:

Evaluation of the Potential of Quantum Dots concentrators
for Photovoltaic electricity production

2007.3

OFEN

Quantum dots, semiconductor nanocrystals, photovoltaics, Monte
Carlo simulations, ray-tracing

Dr A. Schueler, C. Roecker
B. Huriet, A. Kostro

Description:

One of the most promising application of semiconductor nanostructures in the field of
photovoltaics might be planar photoluminescent concentrators. Even for diffuse solar
radiation considerable concentration factors might be achieved. Such devices have originally
been designed on the basis of organic dyes and might benefit from a considerably improved
lifetime when replacing the organic fluorescent substances by inorganic semiconductor
nanocrystals, so-called quantum dots.
Quantum dot containing nanocomposite thin films are synthesized at EPFL LESO-pB by a
low cost sol-ge! process. ln order to study the potential of the use of quantum dot solar
concentrators in photovoltaic solar energy conversion, reliable computer simulations are
needed.
A tool tor ray tracing simulations of quantum dot solar concentrators has been developed at
EPFL LESO-PB on the basis of Monte-Carlo methods that are applied to
polarization-dependent reflection/transmission at interfaces, photon absorption by the
semiconductor nanocrystals and photoluminescent reemission.
Together with the knowledge on the optoelectronical properties of suitable photovoltaic cells,
such simulations allow to predict the total efficiency of the envisaged concentrating pV
systems, and to optimize pane dimensions, photoluminescent emission frequencies, and
choice of PV celltypes.

Results obtained in 2OO7 z

Quantum dots can be contained in a coating instead of being dispersed in the entire
volume of the pane. No additional losses are implied due to the fact that the quantum
dots are applied as a (hanocomposite) coating.
Quantum dot containing sol-gel coatings can be applied at low price: no need to
purchase the quantum dots as these crystals can be grown by self-organization
during the thermal annealing step.
Nanocomposite coatings consisting of inorganic semiconductor nanocrystals
embedded in a silicon dioxide host matrix are very durable.
For single pane devices based on NIR emitting QDs in combination with crystalline
silicon PV cells, system efficiencies above so/o - 6o/o are expected. For stacked
devices, system efficiencies can be above 60lo.

Combining cost-effective sol-gel deposition, high durability and system efficiencies >
6%, the novel concept has a high potential and definitely merits future
development.

FACULTE ENAC INSTITUT DES INFMSTRUCTURES, DES RESSOUNCCS Er OE Ltt.rr/rNOr'rr'rEUCrur
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Publications:

Schiiler A, Python M., Valle del Olmo M., de Chambrier E.,

Quantum dot containing nanocomposite thin films for photoluminescent solar concentrators,
ln Solar Energy,81 , 1 159 (2OO7).

Schiiler A, Kostro A, Galand€ C. , Valle delOlmo M., de Chambrier E., Huriet B.,
Principles of Monte-Carlo ray-tracing simulations of quantum dot solar concentrators,
Proceedings of the /SES Sotar World Congress 2007, Beijing, China 18th - 21"1September
(2oo7).

Kostro A, Huriet B., Schiiler A.
PhotonSim: developing and testing a Monte-Carlo ray-tracing software for the simulation of
planar luminescent solar concentrators
Proceedings of the CISBAT 2007 lnternational Conference. Lausanne 4th - sth September
(2007).

FACULTE ENAC INSTITUT DES INFRASTRUCTURES, DES RESSOURCES ET DE L'ENVIRONNEMENT ICARE



LABORATOIRE D'ENERGIE SOLAIRE ET DE PHYSIQUE DU BATIMENT

Titre :

No projet:

Mandant:

Mots cl6s :

Chef de projet :

Collaboratrice:

CCEM - House 2000

2007.2

CCEM - CH

Soci6t6 a 2000W, int6gration
photovoltaiQ ue, d6monstration

C. Roecker
M.C. Munari Probst

architecturale, solaire thermique,

Description:

Ce projet vise d promouvoir une nouvelle g6n6ration de technologies pour le bdtiment visant
d r6duire sa consommation d'un facteur quatre, permettant d'atteindre le but d'une soci6t6 d
2000 Watts. Cela n6cessite la mise en place d'une plateforme interdisciplinaire regroupant
des chercheurs actifs tant dans le domaine de la physique du bdtiment que dans celui des
systdmes 6nerg6tiques. Une haute priorit6 sera 6videmment donn6e i l'utilisation d'6nergies
renouvelables en remplacement d'6nergie fossile.

Le travail est organis6 selon 4 axes :

A. Advanced Building Materials and Components (isolation hautes performances,
vitrages, fagades solaires)

B. Soft Heating and Cooling Technologies (chauffage et froid solaire, pompes d
chaleur)

C. Smart Control and User lnterfaces (contr6les adaptatifs/pr6dictifs utilisant
pr6dictions m6t6orologiques et nouveaux algorithmes pour interactions avec I'usager)

D. Demonstration, Dissemination, Market and Education (application des
pr6c6dentes technologies d un ou plusieurs d6monstrateurs taille r6elle situ6es a I'EPFZ,
I'EMPA ou I'EPFL).

R6sultats majeurs obtenus durant l'ann6e 2OO7 z

Le groupe lnt6gration Architecturale du Solaire Actif a particip6 aux diverses r6unions de
lancement et pr6sent6 les r6sultats de ses recherches dans le domaine des fagades
thermiques. Une description compldte des caract6ristiques des d6veloppements au LESO-
PB a 6t6 pr6sent6e. La principale contribution sera apport6e lors de la conception et
r6alisation des d6monstrateurs en adaptant les verres color6s et collecteurs, actuellement en
cours de d6veloppement, au cas sp6cifique de ce projet.
La participation d la conception architecturale de certains d6monstrateurs est 6galement
pr6vue.

FACULTE ENAC INSTITUT DES INFMSTRUCTUBES, DES RESSOUBCES ET OC I'EruVrNOIrII.ICUEr.Ii
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Publications:

Roecker C.; Munari Probst M.C.; De Chambrier E.; Schiiler A
Facade lntegration of Solar Thermal Collectors:A Breakthrough?

ln /SES Solar World Congress 2007, Beijing (2007)

MCUITE EIIrc INSTITUT DES INFRASTRUCTURES, DES RESSOURCES ET DE L'ENVIRONNEMENT ICARE



LABORATOIRE D'ENERGIE SOLAIRE ET DE PHYSIQUE DU BATIMENT

Title: CCEM - Retrofit

Project Nr: 2Co7.1

Mandator: CCEM - CH

Keyarords: Building retrofit, Advanced building technologies, Smart control
systems

Project leaders: Dr N. Morel
Collaborators: N/A

Description:

The CCEM-Retrofit and CCEM-House 2000 projects have been grouped as one single
project for the LESO-PB advanced building control participation. They are based on the
research and development project BEL Control, carried out by LESO-PB/EPFL (Lausanne)
and Adhoco (Winterthur), and completed on November 2OOZ.

The BEL Control project is documented in the present activity report. lt includes B tasks: (1)
Control algorithm development, (2) Experimentaltests preparation, (3) Field tests.

Additional CCEM-CH specific tasks have been added; they address two issues: the
specificity of control system issues for a building retrofit, and the experimentation on a
demonstration building unit, in the framework of the CCEM-House 2000 project. The
additionaltasks are:

o Task 4: Elaboration of a simulation and design toolfor control systems

o Task 5: Guidelines and catalog of existing solutions for retrofit

o Task 6: Retrofit field tests

o Task 7: Field tests on the demonstration building units

Results obtained in 2007:

Only preparational work have been carried out during year 2OO7:

o Participation to the steering committee meetings (altogether 6 for the 2 projects CCEM-
Retrofit and CCEM-House 2000);

. Definition of a PhD study including the requirements of both CCEM projects and
selection a PhD student (starting in Aprit 2008);

o First reflexions about how a simulation and design comparison tool could be built.

Publications:

N/A

FAcULTEENAcINSTlTUTDESlNFMSTRUcTURES,DESRESsoUnceser



LABORATOIRE D'ENERGIE SOLATRE ET DE PHYSIOUE DU BANMENT

Titre:

No projet:

Mandants:

Mots cl6s :

Chefs de projet :
Collaboratrices :

Master of Advanced Studies - Architecture et d6veloppement
durable

2006.1

EPFL
Universit6 Catholique de Louvain-la-Neuve (B)
Ecole d'Architecture de Toulouse (F)

Architecture, d6veloppement durable, 6nergie, environnement,
6conomie, soci6t6

Dr D. Robinson
P. Tosolini
S. Renfer

Description:

Ce cycle offre aux participants une formation qui permet d'explorer en profondeur les
th6ories et les pratiques en architecture, climat, 6nergie et environnement, dans le cadre du
d6veloppement durable.

ll comprend deux p6riodes de cours de deux mois chacune, d6di6es i l'acquisition de
connaissances th6oriques et pratiques, suivies d'une p6riode de g mois consacr6e d la
r6alisation d'un travail de maitrise avanc6.

R6sultats majeurs obtenus durant l'ann6e 2OO7:

La premidre session de cours de la sixidme 6dition du cycle (2OOO - zoOZ) a 6t6 organis6e
par I'EPFL, du 21 ao0t au 20 octobre 2006. Elle a 6t6 suivie par '19 6tudiant(e)s issu(e)s de
10 pays d'Europe, d'Asie et d'Am6rique du Sud.

La seconde session s'est d6roul6e 2r Louvain-la-Neuve, du 15 janvier au g mars 2OOZ. A
I'issue de celle-ci, les participants qui ont r6ussi les examens th6oriques, ont commenc6
leurs travaux personnels de recherche, qui ont 6t6 d6fendus en d6cembre 2007 devant un
jury d Louvain-la-Neuve.

Les participants de cette vol6e, qui 6taient ir la fois trds comp6tents et motiv6s, se sont plus
d relever la qualit6 de I'enseignement donn6 a I'EPFL : 600/o des cours ont 6t6 donn6s par
des enseignants de I'EPFL, 3o/o par des enseignants d'institutions partenaires (UCL -
Louvain-la-Neuve, EAT - Toulouse); pour les 37o/o reslants, il a 6t6 fait appel i des
conf6renciers externes pour traiter de thdmes pratiques particuliers, ainsi que des
16alisations.

FACULTE ENAC lNsTlrur DES INFMSTBUCTUHES, DES RESSOURCES ET oe ltr,A4noruruEnaerui
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Title:

Project Nr:

Mandator:

Keywords:

Project leaders :
Collaborator:
External collaboration:
Senior Advisor:

EEDACS - Explosion of energy demand for air cooling in
summer: perspectives and solutions

2005.7

SNSF

Thermal comfort, Overheating risk, Modell ing, Su rveys

Dr D. Robinson
F. Haldi
L. Azzi
Prof. Claude-Alain Floulet

Description:

Our role within this project was to develop a new modelfor predicting the risk of summertime
overheating in indoor spaces, defined in terms of the probability that occupants will be
thermally dissatisfied with the summertime thermal history of an occupied space. When used
in conjunction with results from thermal simulations of rooms, this should enable users to
determine the acceptability of design proposals with a view to avoiding the use of applied
energy for space conditioning.

Historical thermal comfort field survey data in conjunction with the state of the art in thermal
comfort prediction was initially reviewed to develop ideas regarding a possible prototype
model. This process was used to design a new field survey methodology which was then
applied to a range of office buildings. The data from these surveys has been used to support
the development and testing of the final model.

Results obtained in 2O07 
=

lnformed by the results from a comprehensive field survey campaign conducted in 2006, a
new model has been develop to predict the probability with which office occupants will
perceive their environment to have overheated during a given year. This model is based on
analogy between the (dis)charging of human tolerance to overheating stimuli and of charge
in an electrical capacitor. ln this the model is analytically based, but uses coefficients (o, p) to
empirically tune the model's charging/discharging time constants to a given population and
situation. Furthermore, a range of simplified empirical models have been devised to predict
the probability with which occupants will adapt their environmental characteristics to alleviate
discomforting stimuli. The effective reduction of local air temperature (adaptive increments)
arising from these actions has also been estimated. ln unifying these related developments
the overheating model has been generalised to ensure its applicability to buildings other than
those in which the field surveys were conducted.

Nevertheless, there is considerable scope for reducing uncertainties in the estimated
adaptive increments, (dis)charging time constants and logistic regression coefficients. Future
work would therefore be useful to enlarge the population size from which the model has been
calibrated as wellas to address less temperate climatic conditions.

FACULTE ENAC INSTITUT DES INFMSTRUCTURES, DES RESSOURCES ET OE I'CTVIROT.IruEUEIVT
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Publications:

Robinson D., Haldi F.

Integrated adaptive model for overheating risk prediction
ln Journalof Building Performance Simulation (in press).

Haldi F., Robinson D.

On the behaviour and adaptation of office occupants,
ln Building and Environment (in press).

Robinson, D., Haldi, F.,

Modelto predict overheating risk based on an electrical capacitor analogy
ln Energy and Buildings (in press).

Haldi F., Robinson D.

Representing behaviour and adaptation of office occupants in building simulation,
ln Proc. CISBAT 2007, p.319-324, Lausanne, EPFL, 4-5 September (20071.

Robinson D.; Haldi F.

An lntegrated Adaptive Modelfor Overheating Risk Prediction
ln Building Simulation 2007, p.745 -75O, Beijing, 3.-6 September (2@7)
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LABORATOIRE D'ENERGIE SOLAIRE ET DE PHYSIQUE DU BANMENT

Titre:

No de projet :

Mandant:

Mots-cl6 :

Chef de proiet :

Collaborateurs:

En collaboration avec :

Green Lighting - Dispositifs d'6clairage int6gr6s i
haute performance 6nerg6tique

200s.5

OFEN

Sou rces lumineuses, composants optiques,
rendement 6nerg6tique

Prof. J.-L. Scartezzini
F. Linhart
C. Roecker, P. Loesch
G. Rapin, T. Willy (Regent Lighting, Lausanne)

Description:

Le projet vise d tirer profit de I'exp6rience et des connaissances acquises a I'EPFL dans le
domaine de I'int6gration de dispositifs d'6clairage (conception et r6alisation de dispositifs
d'6clairage naturel, gestion biomim6tique d'6clairage artificiel), au travers de diverses
collaborations avec des paftenaires de I'industrie de la construction et de t'6clairage. ll s'agit
plus particuliBrement de :

- concevoir et r6aliser un dispositif int6gr6 d'6clairage naturel et artificiel, appropri6 d des
bAtiments administratifs et tertiaires;

- optimiser les pedormances 6nerg6tiques de ce dispositif en faisant appel i de nouvelles
sources (diodes photo-luminescentes, tubes fluorescents d haute efficacit6 lumineuse,
etc.) et i des r6flecteurs d haut rendement (optique non imageante, rev6tement d haut
pouvoir r6fl6chissant, etc.);

- comparer les performances globales de ce dispositif (6conomie d'6nergie, confort visuel)
avec celles d'une installation conventionnelle d'6clairage artificiel par l'interm6diaire d'un
suivi exp6rimental.

R6sultats obtenus en 20O7 :

L'6tude pr6liminaire de diff6rentes sources et luminaires d'6clairage artificiel a 6t6 r6alis6e au
cours de I'ann6e 6coul6e : celle-ci s'est concentr6e principalement sur des lampes d
d6charge (lampes d arc et tubes fluorescents). L'efficacit6 lumineuse de ces sources
artificielles a ainsi 6t6 d6termin6e exp6rimentalement par l'interm6diaire d'une sphdre
int6gratrice de 1.5 mdtre de diamdtre. L'analyse des performances de diff6rents luminaires a
montr6, par ailleurs, que des rendements optiques extr6mement 6lev6s sont atteints par des
dispositifs d'6clairage artificiel bas6s sur l'optique non-imageante.

Une premidre campagne de mesure des performances de dispositifs d'6clairage artificiel a
pu 6tre r6alis6e. Quinze locaux de bureau, pourvus d'installations d'6clairage direct et
indirect ont ainsi 6t6 examin6s. Des -puissances 6lectriques sp6cifiques d'6clairage
comprises entre 4.5 Wlm2 et 13.7 W/m2 ont 6t6 observ6es indiquant qu'une utilisation
rationnelle de l'6nergie 6lectrique peut d6jd 6tre atteinte par ceftains 6quipements d'6clairage
actuels.

FACULTE ENAC lNsrlrur DES INFMSTRUoTUBES, DES RESSoURCES ET oe I'eruvtRoNnEuerui
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Publications:

Linhart F.; Scartezzini J.-L.
Minimizing connected lighting power in office rooms equipped with anidolic daylighting
systems
ln CISBAT 2007, p.421-428 Lausanne, EPFL, 4-5 September (2007)

Linhart, F.; Scartezzini, J.-L.
Efficient lighting strategies for office rooms in tropical climates
ln PLEA2007, Singapore, 22-24 November (2007)

Scartezzini J.-L.; Linhart F.; Kaegi Kolisnychenko E.

Optimal integration of daylighting and electric lighting systems using non-imaging optics
ln SPIE 2007,vo1.6670, (2007)
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Title:

Project Nr:

Mandator:

Keyrvords:

Project leader:
Collaborator:
External collaboration:

BELControl - An Advanced Bio-mimetic User-adaptive Blind
and Electric Lighting Controller using Wireless Sensors

2005.4

cTr

Blind and lighting controller, venetian blinds,
biomimetic control systems, daylighting

Dr N. Morel
D. Lindeldf
Dr A. Guillemin, Dr T. Schumann
(Adhoco Company, Winterth ur)

Description:

The project aims at the elaboration, the experimentation and the realization of a ready-to-use
prototype of an advanced biomimetic controller for blinds and electric lighting. The control
algorithm optimizes the energy saving (through an optimal use of passive solar gains, other
free heat gains and daylighting), and maximizes the indoor comfort and acceptance by the
users, thanks to an adaptation of control parameters their preferences.

The project is built on the results of the EPFL research project AdControl, carried out during
the years 2002 and 2003, which has shown a susbstantial improvment of user acceptance
when a control system is made adaptive to user preferences (rejection rate decreasing from
25o/o to 5olo, while keeping the same energy saving). lt is also build on the European research
project Ecco-Build regarding the model of venetian blind control. The developments already
done at Adhoco (a modular control structure, the use of wireless sensors, and adaptive
characteristics) will of course also be used for the new product. Two main phases are
planned: Algorithm development and improvement, and experimental tests.

Results obtained in 2OO7 :

The project was completed on November 2007. Due to some delays the last tasks will be
completed in 2008, and results reported in the final report to cI/KTl.
The second phase (August 2006 to November 2OO7), was devoted to field tests. The long
term measurements in an inhabited one-family house near Winterthur, planned in the project
proposal, have shown a good acceptance by the users and have allowed to correct minor
bugs. The long term measurements in the LESO Building have been delayed, due to
problems with the development of a LESO-PB specific module (ElB gateway), in such a way
that only short operational tests were possible. The long term measurements, aimed at the
evaluation of energy consumption savings, were replaced by simulation. The computer
model was completed by end of 2OO7; final results will be available at the beginning of 200g.
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Title:

Project Nr:

Mandator:

Keyrords:

Project leader:
Collaborators:
External collaboration :

Multiscale Modelling of Building-urban lnteractions

2005.3

SNSF

Fluid, dynamics, urban, heat, island

Dr D. Robinson
A. Rasheed
Dr A. Clappier (LPAS/EPFL)
A. Krpo (LPAS/EPFL)

Description:

Urban surfaces (buildings) change the transfers of mass, momentum and energy between
cells in a computational fluid domain. This in turn influences local fluid velocity and the
production of turbulent kinetic energy. This latter is also influenced by shear stresses and
thermal energy exchanges at air-surface interfaces. Viscous stresses dissipate this turbulent
kinetic energy, so that the mean air velocity is lower and the internal energy is higher than
encountered in rural situations beyond the urban site boundary. ln addition to heat
convection from urban surfaces (due to short and longwave radiation exchange and
conduction through the surface walls) heat is also transferred to the fluid due to
anthropogenic sources as well as due to evapotranspiration (at vegetated surfaces).

ln consequence the urban microclimate may be fundamentally different from the rural climate
- by several degrees Kelvin. This temperature difference is both temporally and spatially
dependent: depending upon urban geometry, radiation budget, land use, the temperature
and velocity of the bounding climate, local topography, etc.

It is important to be able to simulate this urban heat island for several reasons:

- Simulating this heat island could influence weather predictions.

- The fluid and thermal dynamics of airflow through urban structures influences ctoud
formation as well as the dispersion of pollutants. These mechanisms need to be better
understood.

- Urban structures could be (re)designed to optimise pedestrian comfort and building
energy use.

- lt is important to account for the urban microclimate when simulating the dynamic thermal
performance of buildings to support their (e.9. passive) design as well as to support the
prediction of building thermal and electrical energy consumption.

For the former three issues urban mesoclimate simulations are appropriate whereas for the
latter it is important to simulate the local microclimate.
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Results obtained in 2OOT z

During the course of this year, significant progress has been made in respect of the multiple

nesting of the various complementary modelling approaches being developed to better
predict the urban meso-scale and micro-scale climate.

A procedure has been developed to read in results from a global weather prediction model

and interpolate these results to provide the appropriate vertical resolution input to the LPAS

finite volume mesoscale atmospheric flow model. This mesoscale flow model will itself

coupled with an urban canopy model ln which the effects of buildings in the thermal and fluid

dynamics of the mesoclimate are parameterised as a function of urban morphology.

Alternative parameterisation models have been reviewed and substantial progress made in
the development of a new more theoretically rigorous model, informed by results from large

eddy simulation of flow around different urban forms. In particular this model is unique in

modelled dispersive fluxes which have been shown to be important and which are ignored in

alternative models. Good progress has also been made in better modelling the energy
transfers across building envelopes, to better resolve the thermal inputs to the urban canopy
model.

Finally, an urban mesoclimate model (the LPAS finite volume model coupled with Alberto
Martilli's urban canopy model) has been applied to estimate the impact of the urban heat

island effect on building cooling demands, to gauge its importance for urban energy
consumption. Based on the city of Madrid, it was shown that cooling demands can increase

by as much as7O"/".

Publications:

Rasheed A; Robinson D.; ClaPPier A
On the Sensitivity of Building Performance to the Urban Heat lsland Effect

ln CISBAT 2007, p. 591-596, Lausanne, EPFL, 4-5 September (2007).

Rasheed, A, Robinson, D., Clappier, A, Chidambran, N., l-akehal, D.

Simulation of surface exchanges for an array of cubes using Large Eddy Simulation,
Boundary Layer Meteorology (in preparation).
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Title:

Project Nr:

Mandator:

Keyrords:

Project leaders:

Collaborators:

Eco-systemic Modelling of Urban Metabolism based on
Modern Thermodynamics

2005.2

SNSF

U rban, metabolism, simulation, optimisation, thermodynam ics

Prof. J.-L. Scartezzini
Dr D. Robinson
J. Kaimpf

N. Filchakova
Externalcollaboration: Dr H.-P. Bader, Dr R. Scheidegger (EAWAG)

Dr D. Keller (AEU, Basel)
Prof M. Batty (UCL, UK)
Prof. P. Allen (Cranfield University, UK)

Description:

ln common with living organisms, urban sites may be regarded as open thermodynamic
systems, situated in a far from equilibrium state and dissipating energy and matter due to
irreversible internal processes (entropy growth). To counterbalance their internal entropy
growth, entropy must be exchanged with the biosphere at the boundary of the system. The
most important of these exchanges relates to the combustion of non-renewable fossil fuels
with a subsequent export of greenhouse gases and low grade heat in the biosphere in which
climatic disorders are reflecting the related entropy growth, as anticipated by the second law
of thermodynamics. This can be addressed on two fronts in urban sites: energy can be
better conserved [moderated entropy growth] and fossil fuels can be disptaced by renewable
energy [negentropy generation].
Two approaches to the mathematical modelling of urban metabolism, with a view to
minimising net entropy growth, will be employed:
o Microscopic district scale modelling and optimisation
. Macroscopic city scale modelling
Based on the urban resource flow modelling environment SUNtool, flows of energy and
matter will be explicitly simulated within the district of Matthdus in Basle. Computational
optimisation techniques will be employed to identify ways to optimise the environmental
sustainability of the district, considering both energy conservation and energy supply
measures.
Based on a systems dynamics approach, a system of equations relating the key processes
of urban metabolism to the variables which influence changes in this metabolism wiil be
established. This more conceptual approach will be applied at the scale of the city, at which
system boundaries are more easily established. The purpose of this approach is to capture
the emergent features of this complex entity, with a view to identifying intervention strategies
which may lead to the city evolving towards an optimally sustainable future.

Results obtained in 2OO7:

Occupants have an important impact on the energy needs of buildings - by virtue of their
presence as well as due to their interactions with appliances and environmental controls. A
key initial phase in this project has therefore been the further development and validation of
the family of stochastic models of human presence and behaviour within SUNtoo!. In
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particular the occupancy model has been validated, a model for electrical and water

appliances has been refined and initial validation tests carried out and a prototype window

opening model has been concluded. ln parallel with this work, an efficient and robust

algorithm for the evolutionary optimisation of complex non-linear computing problems has

been developed. This has also been verified by comparison with an alternative (less efficient)

algorithm in connection with a solar optimisation problem. ln particular the algorithm has

been successfully applied to manipulate the geometric form and location of buildings with a
view to maximising their utilisation of solar radiation, whether to reduce applied energy

demands or for energy conversion purposes. When our geometrically explicit modelling

environment (LESO-SUNtool) is complete, this will be applied to the optimisation of building

energy consumption in general. ln parallel with the development of the detailed spatially
explicit model of urban resource flows and associated optimisation, progress has been in the

development of the spatially aggregated system dynamics model of urban resource flows

and how these change over time in response to e.g. population, behavioural, consumer,

regulatory and planning influences. Both of the above models will produce inputs to some

means for the evaluation of urban sustainability. ln this a comprehensive review of methods

developed for the analysis natural as well as anthropogenic (urban) ecosystems has been

conducted. From this it is clear that the former tend to be founded on far firmer theoretical

thermodynamic foundations than the latter thermodynamically-inspired approaches. A
preferred model, developed to estimate the sustainability of agriculture, has also been

chosen and a promising means for its adaptation to urban systems identified.

Publications:

Page J.; Robinson D.; Morel N.; Scaftezzini, J.-L.
A generalised stochastic modelfor the prediction of occupant presence,
ln Energy and Buildings4O(2) p 83-98 (2007)

Robinson D.; Campbell N.; Gaiser W.; Kabel K. and al.
SUNtool - A new modelling paradigm for simulating and optimising urban sustainability
ln Solar Energy, vol. 81 , num. 9,2OO7, p. 1 196-1211 (2007)

[also featured on the lOPs website: environmentalresearchweb.org]

Filchakova N.; Robinson D.; ScartezzinaJ.'L.
Quo vadis thermodynamics and the city: a critical review of applications of thermodynamic
methods to urban systems, ln Proc. Ecosud 6th lnt. Conf. Ecosystems and Sustainable

Development, Coimbra, Portugal, 5-7 September (2007)

Filchakova N.; Bader H.-P.; Scheidegger R.; Robinson D. and al.

Urban District Energy Futures: A Dynamic Material Flow Analysis (MFA) Model

ln CTSBAT 2007, p. 585-59O Lausanne, EPFL, 4-5 September (2007)

Kimpf J.; Montavon M.; Bunyesc J.; Bolliger R. and al.
Optim isation of Buildi ngs Dayli ght Avai lability
ln CISBAT 2007, p. 469-473, Lausanne, EPFL, 4-5 September (2007)

Page J.; Robinson D., ScartezziniJ.-L.
Stochastic Simulation of Occupant Presence and Behaviour in Buildings
ln Building Simulation 2007, Beijing, 3-6 September (2OO7)

Robinson D.; Fitchakova N.; K6mpf J.; Rasheed A; Scartezzini, J.-L..
Towards an evolutionary model of city sustainability,
Holcim Forum, Beijing, China, April2OOT.
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Title:

Project Nr:

Mandator:

Keyurords:

Project leader:
Collaborators:

Guidelines for Daylighting Performance Assessment of
Buildings

2005.1

VELUX Foundation

Physical models, digital models, advanced daylighting
technologies, sources of errors

Prof. J.-L. Scartezzini
A. Thanachareonkit
F. Linhart
P. Loesch

Description:

Despite the fact that the capability of computer simulation programmes for daylighting design
was significantly enhanced during this last decade, scale models still represent a standard
method for most architects and designers in the preliminary assessment of buildings
daylighting performance.

The goal of this project, following this first statement, is to achieve the following objectives:

- identifying the main factors responsible for experimental errors within scale models of
buildings (physical models) during the course of performance assessment of advanced
daylighting technologies;

- pursuing a similar study for the main factors responsible for numerical errors within
computer building models (digital models);

- comparing physical and digital models regarding their accuracy and reliability for
performance assessment of advanced daylighting technologies;

- setting-up practical guidelines for building design process, involving the use of either
physical andlor digital models.

Results obtained in 2007:

The activities of the year 2OO7 allowed to achieve the second main objectives of the project,
which are devoted to Complex Fenestration Systems (CFS). Scale modet of buildings
involving laser cut panels and prismatic films were successfully compared to full scale
(daylighting test models) and digital models (Radiance renderings).

Among the different parameters influencing the accuracy of the scale models, the conditions
of simulation of the sky luminance distribution were considered: this implies CIE standard sky
models, as well as real skies (overcast, intermediate and clear sky).

Publication:

Thanachareonkit A; Scartezzini J.-L.
Modelling Complex Fenestration Systems
ln CISBAT 2007, p. 493-498, Lausanne, EPFL, 4-5 September (ZOOI)
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Titre :

No projet:

Mandant:

Mots cl6s :

Capteurs solaires thermiques color6s (Phase ll)

2004.1

OFEN

Capteu rs thermiq ues color6s, couches minces, architecture,
int6gration, proc6d6 Sol-Gel

Chefs de projet : C. Roecker, Dr A. Schueler,
Collaborateur(e)s : E. de Chambrier, MariaCristina Munari Probst, P. Loesch
En collaboration avec: Prof. P. Oelhafen (Universit6 de Bile)

Glas Trosch AG, Britzberg (CH)
Dr. Dieter Gruber, Polymer Competence Centre Leoben
! 
nlerdepartmental Center of Electron Microscopy/EpFL

LOMM/EPFL

Description :

Un frein important d une utilisation plus large des capteurs solaires thermiques sur les
bAtiments tient d leur apparence et i leur "couleur noire", peu compatible avec bon nombre
de concepts architecturaux. Le projet vise i permettre de modifier la couleur des capteurs,
sans alt6rer pour autant sensiblement leur rendement 6nerg6tique.

L'utilisation de couches minces d6pos6es sur verre, sous vide ou par proc6d6 Sol-Gel, est
mise en oeuvre pour obtenir la r6flexion d'une mince bande du spectre solaire situ6e dans le
visible et obtenir l'effet de coloration recherch6e.

R6sultats majeurs obtenus durant l'ann6e 2OOT :

Nouveaux mat6riaux:
Dans le domaine des mat6riaux d bas indice de r6fraction, la faisabilit6 du d6p6t de couches
minces en sol-gel a 6t6 d6montr6e pour les composants suivants :SiO, poreux,, MgF2,, et un
nouveau composite fluoride/oryde quaternaire (Mg-F-S|-O films).
Ces 6l6ments ont 6t6 produits et mesur6s et semblent int6ressants pour plusieurs
applications, notamment en traitement anti-r6fl6chissant.

Durcissement des films par insolation aux UV:
L'am6lioration des pr6curseurs utilis6s pour le traitement UV a marqu6 un progrds important.
L'6quipement permettant de r6aliser le durcissement par UV des couches sol-gel a pu 6tre
utilis6 et a permis de r6aliser avec succBs des traitements multicouches avec polym6risation
interm6diaire et traitement thermique final.

lntdgration architecturale grdce aux nouveaux verres colords:
Trois nouvelles boites de d6monstration d 4 verres (Demo-bandes), ont 6t6 fabriqu6es, qui
permettent de pr6senter simultan6ment des 6chantillons A4 de verres trait6s avec les filtres
calcul6s au LESO (Glas Tr6sch) associ6s i divers traitements diffusants (Ftillander). Trois
capteurs (Schweizer 1.20m.x 2.10m.) ont 6t6 6quip6s de nouveaux verres et pr6sent6s i
diverses Conf6rences et expositions.
Plusieurs 6tudes et simulations sur I'utilisation architecturale de ces nouveaux 6l6ments ont
6t6 r6alis6es et pr6sent6es.
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Publications:

De Chambrier, E.; Dutta, D.; Roecker, C.; Munari Probst, M.C. and al.
Nanostructured Coatings on Glazing for Active Solar Facades
ln CISBAT 2007, p. 527-53?" Lausanne, EPFL, 4-5 September (2007)

Munari Probst M.C.; Kosoric V.; Schtiler A; De Chambrier E. and al.
Facade lntegration of Solar Thermal Collectors: Present and Future
ln CISBAT 2007, p.171-176, Lausanne, EPFL, 4-5 September (2007)Roecker C.; Munari
Probst M.C.; De Chambrier E.; Schiiler A
Facade lntegration of Solar Thermal Collectors:A Breakthrough?
ln ISES Solar World Congress 2007, Beijing (2OO7\
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Titre :

No projet:

Mandant:

Mots cl6s :

Chef de projet:
Participation:
En collaboration avec:

Projet d'avion solaire "Solar lmpulse" - Vol autour
du monde sans escale

2003.4

EPFL

Sustainable flight, solar cells, airplane, composite materials

C. Floecker
Prof. J.-L. Scartezzini
A. Borschberg (Leader construction team)
Yannick Louvrier (LEl),
Thierry Ursenbacher (LTCM)

Description:

Ce projet vise d concevoir et r6aliser un a6ronef, muni d'un moteur 6lectrique et aliment6 a
l'6nergie solaire, en vue d'effectuer le premier vol autour du monde sans escate au moyen
d'6nergies renouvelables.

L'6tude de faisabilit6 d'un tel prototype a 6t6 men6e d bien dans le courant de I'ann6e 2oog,
au travers de la collaboration d'une dizaine de laboratoires de I'EPFL et de la participation
d'experts en a6ronautique (B. Piccard, B. Jones, A. Noble). Elle est suivie d'une phase
d'6tude et de construction d'une dur6e de 3 ans, en vue de la r6alisation d'un premier vol
d'essai en 2008. Une soci6t6 s'est constitu6e pour ce projet (Solar lmpulse SA); l'EpFL est
conseilldre scientifique du projet.

R6sultats majeurs obtenus durant I'ann6e 2OOT :

La majeure paftie de I'activit6 s'est concentr6e de plus en plus du c6t6 du Design Team,
dont les effectifs ont fortement augment6.

Du c6t6 de I'EPFL, les activit6s majeures ont 6t6 effectu6es dans les domaines suivants:

- Etude des convertisseurs statiques avec MPP tracker, de haut rendement et adapt6s aux
caract6ristiques PV et DC de I'avion

- Etude extensive de l'interface homme-machine (diagnostic sommeil, veste sensorielle...)- Etude des nouveaux moteurs en collaboration avec ETEL
- Etude des structures sandwich, optimisation des peaux et de ta colte

L'activit6 de conseil en photovoltarque 6tant actuellement r6alis6e par le prof. Ballif
(Universit6 de Neuchdtel), sp6cialiste en technologie des cellules PV, tes activit6s du LESO-
PB se sont concentr6es sur I'encadrement g6n6ral des activit6s " 6nergie , et un suivi du
projet comme consultant pour certains 616ments particuliers.

Le moddle physique de I'avion ayant 6t6 en constante 6votution, l'optimisation de la
disposition des cellules PV sur les ailes a 6t6 provisoirement gel6e dans l,attente d'une
version stabilis6e.
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Titre: SOLABS : D6veloppement de capteurs
solaires vitr6s pour fagades (couches s6lectives
de couleur sur acier)

2003.2

UE/OFES

Capteur thermique, couleur, acier, couches s6lectives,
int6gration architecturale

C. Roecker
M.-C. Munari-Probst
Dr A. Schueler
P. Loesch

No projet:

Mandant:

Mots cl6s :

Chef de projet :

Collaborateur(rice)s :

Description:

L'utilisation de capteurs thermiques en faqade des bAtiments est tres limit6e, en grande
partie en raison de leur apparence et de leur couleur noire, habituellement choisie pour ses
propri6t6s physiques (rev6tement noir s6lectif). Le projet vise d 6laborer un nouveau type de
capteurs non-vitr6s en acier, pourvus d'une couche s6lective color6e. Divers proc6d6s de
d6position sont investigu6s, ainsi que la forme architecturale du capteur, en vue de
permettre une utilisation plus large par l'industrie du bdtiment.

R6sultats majeurs obtenus durant l'ann6e 2OO7 z

Bien que le projet SOLABS se soit officiellement termin6 fin 2006, un certain nombre
d'activit6s li6es de fagon plus ou moins proche se sont poursuivies en 2OOZ. La partie du
rapport final relevant des activit6s d'int6gration architecturale a 616 finalis6e et valid6e.
Plusieurs communications ont 6te effectu6es dans des confdrences nationales et
internationales ainsi que dans des revues incluant les r6sultats des 6tudes men6es par le
LESO-PB dans le cadre du projet.

Enfin des contacts ont 6t6 pris avec plusieurs entreprises, nouvelles ou ex-partenaire, pour
6tudier la possibilit6 de valoriser les r6sultats de SOLABS dans un nouveau projet de
capteur non-vitr6. Deux voies prometteuses sont ouvertes.

Publications principales :

Munari Probst M.C.; Roecker C.
Towards an improved architectural quality of building integrated solar thermal systems
(BIST), ln SolarEnergy, vol.81, num. 9,2OOZ, p. 1104-1116 (2002)

Munari Probst M.c.; Kosoric v.; sch0ler A.; De chambrier E. ; Roecker c.
Facade lntegration of solar Thermal collectors: present and Future
ln CISBAT 2007, p.171-176, Lausanne, EPFL, 4-5 September (2007)

Munari Probst M.C.; Roecker C.
From Thermal Collectors lntegration to Active Fagade Systems
ln PLEA 2OO7 -The 24th Conference on Passive and Low Energy Architecture, Singapore,
22-24 November (2007\
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PROJETS DE RECHERCHE / MANDATS D'ETUDE
MANDATES AND SURVEY

Proiets de recherche

SOIABS - Ddveloppement de capteurs solaires non vitrds pour fagades utitisant des
couches sdlectives de couleur sur acier
Le projet vise i 6laborer un nouveau type de capteurs non-vitr6s en acier, pourvus d'une
couche s6lective color6e. Le LESO-PB s'occupe principalement de I'int6gration
architecturale de ces nouveaux capteurs pourvus d'absorbeurs color6s.
Mandant: oFES 2003-2007 (Resp. C. Roecker) cHF 380'ooo.-

SUNtool - Sustainable Urban Neighbourhoods Modelling Tool
Le projet vise d l'6laboration d'un outil de planification urbaine d l'6chelle d'un quartier,
permettant de tenir compte des critBres du d6veloppement durable. L'outil informatique
estcompos6 d'un solveur dynamique (thermique, 6clairage, consommation d'6nergie et des
ressources telles que I'eau, production de d6chets, production d'6nergie renouvelable). Le
LESO-PB est charg6 essentiellement des modEles stochastiques qui permettent de
mod6liser diverses variables li6es au comportement des occupants.
Mandant: OFES 2003-2007 (Resp. Dr N. Morel)

Capteurs solaires thermiques colords (Phase ll)
Ce projet vise i d6velopper un nouveau concept de capteurs thermiques favorisant leur
int6gration architecturale. Le principe est de ne r6fl6chir qu'une petite fraction du spectre
visible (couleur) d l'aide du verre frontal du capteur et d'absorber le reste du spectre solaire.
Mandant: OFEN 2004-2007 (Resp. C. Roecker, Dr A. Schueler) cHF 700'000.-

solar lmpulse: Premier tour du monde en avion propulsf par l'6nergie solaire
Ce projet a 6t6 initi6 par Bertrand Piccard. Le LESO-PB fait partie du groupe de "conseillers
scientifiques" du projet, plus sp6cialement pour les domaines du photovoltaque, du
rayonnement solaire et de l'optimisation globale de l'avion.
Mandants: Solarlmpulse, EPFL 2004-2009 (Resp. C. Roecker) cHF 60'000.-

Mutilscale Modelling of Building-urban lnteractions
This project has two related aims. The first is to develop a generic methodology for
parameterising the effects of the built environment on the predictions from mesoscale
atmospheric models, to simulate the urban meso-climate. This will help to understand the
urban heat island effect and ways in which it may be influenced through urban design
interventions. The second aim is to couple to this a local microclimate modet, to simulate
local temperature, pressure and velocity in an accurate way, with due regard for the larger
urban meso-climate. This will help with simulating the pedestrian environment as well as ihe
performance of buildings.
Mandant : SNSF 2005-2008 (Resp. Dr D. Robinson)

EEDACS - Explosion of energy demand for air cooling in summer:perspectives and solutions
This project is concerned with estimating the growth in the uptake of air-conditioning systems
in Switzerland and ways in which this growth may be minimised. The LESO-pB contiibution
to this project involved the development of a new model to predict the risk of overheating in
offices. Based on an extensive field survey campaign, empiricat results wilt be obtained to
calibrate this new model.
Mandant: SNSF 2005-2CIc-7 (Resp. Dr D. Robinson)

cHF 270'00.-

cHF 135'000.-

cHF 90'000.-
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E cosyste m i c m ode I I i n g of b u i I d i n g' u rb an i nte racti o n s
lnformed by the application of ecological and thermodynamic principles, this project aims to
better understand the metabolic activities taking place within urban systems and ways in
which these may be optimised. Two alternative techniques are being employed: aggregate

city-scale modelling based on system dynamics and spatially explicit physical modelling of

resource flows at the scale of the urban district. Computational optimisation algorithms are

employed to search for optimally sustainable solutions based on new ways of evaluating
sustainability.
Mandant: SNSF 2005-2008 (Resp.: Prof. J.-L. Scartezzini, Dr D. Robinson) CHF 330'000.-

Guidetines for daylighting pefiormance assessment of buildings: comparing physical and
digitalmodels
Le projet vise i comparer les modBles physiques et num6riques de bAtiments destin6s d
t'6valuation des performances de systEmes complexes d'6clairage naturel. Il s'agit en
particulier d'identifier les principaux facteurs responsables d'erreur d'6valuation dans le cadre
de mod6lisation physique et num6rique et de prendre en compte ces derniers en vue de
l'6laboration de rBgles pratiques de mod6lisation.
Mandant: Fondation Velux 2005-2008 (Resp. Prof. J.-L. Scartezzini) cHF 285'000.-

BELControl - An Advanced Bio-Mimetic User-Adaptative Blind and Electric Lighting
Controller Using Wireless Sensor
Le projet vise i I'6laboration, I'exp6rimentation et la r6alisation d'un prototyped de contr6leur
avanc6 pour les stores et l'6clairage artificiel. L'algorithme de contr6le doit simultan6ment
r6duire la consommation d'6nergie, tout en optimisant le confort interne et I'acceptation par

les utilisateurs, grdce i I'adaptation des paramBtres de contr6le aux pr6f6rences des
utilisateurs.
Mandant: CTI 2005-2008 (Resp. Dr N. Morel)

Greenlighting - Dispositifs d'dclairage intdgrds d haute performance 6nerg6tique
tEA Task 45 - Energy Efficient Electric Lighting of Buildings
Le projet vise d tirer profit de l'exp6rience et des connaissances acquises a I'EPFL dans le
domaine de I'int6gration de dispositifs d'6clairage naturel et artificiel. Il s'agit en particulier de

concevoir et r6aliser un dispositif int6gr6 d'6clairage naturel et artificiel, d'optimiser ses
performances 6nerg6tiques et de comparer cers derniBres avec une installation

conventionnelle d'6clairage artificielpar le biais d'un suiviexp6rimental.
Mandant: oFEN 2005-2009 (Resp. Prof. J.-L. Scartezzini)

cHF 57'000.-

cHF 255'000.-

cHF 180'000.-

CTSBAT 2007 - Renewables in a changing climate - lnnovation in the Built Environment
ll s'agit de I'organisation et de la r6alisation d'une conf6rence internationale, centr6e sur
I'utilisation des 6nergies renouvelables dans l'environnement construit. La conf6rence est
organis6e en collaboration . 

avec des partenaires acad6miques prestigieux tels que le

Massachusetts lnstitute of Technology (MlT) et l'Universit6 de Cambridge.
Mandants: EPFUOFEN 2006-2007 (Resp. Prof. J.-L. Scartezzini) CHF 75'000.-

Quantum Dots Photovoftaic Concentrators
Le but du projet est d'6valuer le potentiel de production photovoltaique de concentrateurs

bas6s sur I'utilisation de quantum dots, d6pos6s en surface de vitrages, contenus dans un

espace entre deux verres ou coul6s dans une masse transparente.
Mandant: OFEN 2006-2007 (Resp. Dr A. Schueler, C. Roecker)
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HOLISTIC - Optimisation Leading to lntegration of Sustainable Technotogies in Communities
This project aims to stimulate a paradigm shift in the use of energy within communities to
more sustainable pattems. lt will demonstrate how this transformation can be achieved in
three typical communities, in Dundalk (lreland), Mddling (Austria) and NeuchAtel
(Switzerland), by acting on every aspect of community life. The role of the LESO-PB within
this project is to develop new software for optimising the energy performance of urban
districts.
Mandant: EC 2007-2010 (Resp. Dr D. Bobinson)

Advan ce d E n e rgy- Eff ic i e nt Re n ovati o n of B u i I d i n gs
Wireless home automation and advanced control algorithms offers new possibilities for
demand controlled heating, cooling and ventilation for smart solar shading control, and for
intelligent electricity management. A standard set for demand controlled operation of HVAC
and lighting components will be developed and tested. Special efforts will be made to
optimize self learning control algorithms. A control algorithm comparison will be the main
component of a PhD study, along with experimental tests that wil! be carried out on a test
building unit.
Mandant: CCEM 2007-2009 (Resp. Dr N. Morel)

lnnovative Building Technoliges for the 2000 Watt Society
Application des d6veloppements dans le domaine des capteurs color6s aux unit6s de
d6monstration des nouvelles technologies en physique du bdtiment.
Mandant: CCEM 2007-2009 (Resp. C. Roecker) CHF 96,000.-

Evaluation of thermochromic overheating protection for solar collectors
Le but du projet est d'6valuer la possibilit6 de prot6ger les capteurs thermiques contre la
surchauffe et les dommages pouvant en r6sulter en utilisant des couches thermochromiques
changeant leur coefficient d'absorption et leur 6missivit6 en fonction de la temp6rature
Mandant : OFEN 2007 (Resp. Dr A. schueler, c. Roecker) Fr.z7'zso.-

cHF 950'000.-

cHF 200'000.-
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FORMATION ACADEMIQUE I EDUCATION

ENSEIGNEMENT I TEACHING

Thdses de doctorall PHD

Directeur de thdses : Prof. J.-L. Scartezzini

- DE CHAMBRIER Estelle (Co-direction : Dr A. Schtiler)
Nanostructured Dielectric Materials for Colored Glazed Thermat Solar Collectors

- XAfrApf J6r6me (Co-director: Dr D. Robinson)
On the optimisation of urban energy fluxes

- LINDELOF David (Co-director: Dr N. Morel)
lmplementation of the Daylight Coefficients Model in a Bayesian Lighting Controller

- LINHART Friedrich
High Performance lntegrated Daylighting and Electric Lighting systems

- MONTAVON Maryldne
Optimisation of Urban Form by the Evaluation of Solar potential

- MUNARI-PROBST Maria-Cristina
Formal aspects related to facade integration of solar thermal systems

- PAGE Jessen (Co.director: Dr D. Robinson)
Simulating the stochastic behaviour of occupants related to the resource flows of an urban
neighbourhood

. THANACHAREONKIT Anothai
Daylighting Performance Assessment of Buildigns for Complex Fenestrations Systems

Directeur de thdses : Dr D. Robinson

- FILCHAKOVA Nataliya (Co-director: Prof. J.-L. Scartezzini)
Ecosystem modelling of urban metabolism baes on Modern Thermodynamics

- GILLER Christophe
Validation and application of an integrated urban resource flow modelter

- HALDI Fr6d6ric
On the unification of behavioural modelling human comfort and energy simulation

. RASHEED AdiI
Development of a Simplified Urban Heat lsland Modet
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- BUNYESC Josef (external)

Critdres soutenables pour construire et habiter dans des zones de montagne : pass6,

prdsent et futur

H6tes acad6miques I Visiting Scholars

Travaux de doctorat I PhD

AZlLiz
Candidate au doctorat, Politecnico di Milano
'Vernacular principals and contemporary aspiration : Envi ronmental quahU

of interiors in the Mediterranean'
Du 15 mai 2006 au 30 avril2OOT (supervision : Dr D. Robinson)

PARDO GARCIA Nicolas
Candidat au doctorat, Polytechnic University of Valencia, Spain
"Natural Ventilation and Control Comfort System for the LESO Building"
Du 15 janvierau 15 juillet2007 (supeMsion: Dr N. Morel)

BORISUIT Apiparm
Chulalongkorn University (Thailand)

Du 17 septembre 2OO7 au 16 septembre 2009

Echange europ6en I European Exchange Program COST

KOSORIC Vesna
Stagiaire architecte de l'Universit6 de Belgrade (Serbie)

Etude sur l'int6grabilit6 des capteurs thermiques du march6 suisse
Du 1er avril au 30 juin 2007

Travaux de Master I MS Students

RAJU Yayanthi
llT Delhi, lndia
Role of lnsulation in Energy Consumption in Office and Commercial Buildings
Du 1er mars au 31 mai 2OO7

JOLY Martin
Ecole Centrale de Paris
Processus Sol-Gel pour d6position de couches minces
Du 1"'maiau 15 septembre2OOT

Dl LEONE M. and Spinelli F.

Construire en Pierre massive. Reconstruction d'un ilot d'habitation a Orgigiea, Ie centre
historique de Syracuse (l).
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Travail de semestre / Semester project

PAONE Antonio
Politecnico Milano
Thin films based on vanadium oxides for solar applications
Du 8 octobre 2OO7 au 15 f6vrier 2008

Travaux pratiques GC et SlEl Practical projects

AIMOZ Romain (GC)
GATTIKER Cyril (SlE
HERZIG Lea (SlE)
(Supervision : N. Morel)

Service civil/ Civil Seruices

TEODORESCU Yonel
Bidirectional Gon iophotometer Calibration
Du 1"'mai au 31 octobre 2007

Stagiaires ETML lnformatique I Traines

MARINEAU Gr6gor
Du 9 janvier au 4 mai 2007

GAVIN Gr6goire
Du 27 ao0t au 28 d6cembre 2OO7
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RELATIONS EXTERIEURES I EXTERNAL RELATIONS

Formation continue

o Dr D. Robinson
- Co-direction des cours et examens du Master of Advanced Studies in Architecture and

Sustainable Development, Louvain-la-Neuve 15 Janvier 2007,7-g Mars 2OO7 et 14-15
D6cembre 2OO7.

o Dr N. Morel

- Organisation des s6minaires du Laboratoire (7 s6minaires en ZOOT).

- Cours sur les r6glages avanc6s pour 6tudiants HES, 4mai 2OOZ, Lausanne

Man ifestations scientif ioues

. Prof. J.-L. Scartezzinl

Pr6sentation sur invitation d'une communication orale au SAIC tnternationalWorkshop on
Non-lmaging Optics, San Diego (USA),25 ao0t 2AOZ.

Pr6sentation d'une communication orale dans le cadre de la Conf6rence internationale
SPIE 2007 Optics and Photonics, San Diego (USA), 26-80 aoit?:OOt.

Pr6sentation sur invitation d'une conf6rence pleinidre "R6chauffement ctimatique; un
nouveau d6fi pour la construction de fagades", Journ6e professionnelle CSFF, EPFL,
Lausanne, 1 3 septembre 2OO7

Pr6sidence de ta Conf6rence CISBAT 2OO7 - Renewables in a changing climate, EPFL,
Lausanne, 4-5 septembre 2OO7.

Comitds scientifiques :

Participation sur invitation i la Conf6rence nationale sur la Recherche Energ6tique, Office
f6d6ral de l'Energie, Neuch6tel,27 et28 mars 2001.

Participation au 5th Expert Meeting de l'lEA Annex 45 Energy Efficient Electrid Lighting,
Bruxelles (Belgique), 1 8-20 avril 2OO7 .

Participation sur invitation au Groupe d'experts international du projet de recherche "Green
Buidings Technology", National University of Singapore (Singapore), 13-16 juin 2007.

Pr6sentation des activit6s du Laboratoire au Dr H. Kuber, CEO Siemens Switzerland,
EPFL, Lausanne, 4 novembre 2007.

Membre du Conseil Scientifique du R6seau nationalde comp6tence technique du bdtiment
et des 6nergies renouvelables (BRENET), Zurich, 24 mars 2OOZ.
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Pr6sentation de projets de recherche au Comit6 de Direction du Programme National de
Recherche "D6veloppement durable de l'environnement construit" (PNR54) du Fonds
National Suisse, 8 novembre 2Co7

Vice-pr6sidence de la Commission de Recherche du Centre de Comp6tence National en
Energie et Mobilit6 Durable (CCEM-CH), WUrenlingen, 16 jutn2007.

Membre de la Commission Energie de l'Acad6mie Suisse des Sciences Techniques
(ASST/SATW), Berne et Zurich, 9 mai 2007.

Membre de la Commission de nomination du poste de Professeur en Physique du BAtiment
de I'ETH Zunch,Zurich, T juin 2007.

Commissions EPFL:

Pr6sidence de la Commission du Programme Doctoral "Environnement" (EDEN) (4
s6ances).

Membre de la Commission Doctorale de I'EPFL (3 s6ances).

Pr6sentation des activit6s de l'!nstitut ICARE au Directeur du Centre de I'Energie, 29 janvier
2007.

Membre de la Commission de nomination du poste de Tenure Track Assistant Professor in
Sustainable Energy (4 s6ances).

o Dr D. Robinson

Membre de la Commission du Programme Doctoral "Environnement" (EDEN).

Pr6sentation sur invitation d'une conf6rence pl6nibre (keynote lecture) au HOLCIM Forum,
Shanghai, April2OOT.

Membre des comit6s scientifiques des conf6rences internationales:CISBAT 2OO7
(Lausanne), PLEA 2007 (Singapore), Building Simulation 2007 (Beiiing).

Session Chair et Forum Chair de la conf6rence internationale, Building Simulation 2OO7
Beijing, April2OOT.

o Dr N. More!

Membre du comit6 scientifique de la conf6rence internationale CISBAT 2OO7 (Lausanne).

o C. Roecker

Participation aux s6ances de pr6paration du Projet Europ6en SCOPE
Francfort, 27 mars et 12 juin 2AO7.
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Participation d I'Expert Meeting de l'lEA Task 39 Polymeric Materials for Solar Thermal
Application, Aveiro (P), 3-4 mai2OO7.

Participation i la Conf6rence ISES 2007 et pr6sentation d'une communication orale,
Beijing, 18-21 septembre 2OO7.

Participation i l'Expert Meeting de l'lEA Task 39 Polymeric Materials for Solar Thermal
Application, Blumau (D), 24-26 septembre 2007.

Participation d la Conf6rence Passive and Low Energy Architecture PLEA 2OOZ, Singapour,
21-25 novembre 2007.

Participation i la s6ance pr6paratoire p@et INTERREG Solar Cities, Bruges, B-4
d6cembre 2OO7.

Membre du steering comittee du projet CCEM-CH House-2000, Zurich.

o Dr A Schueler

Pr6sentation sur invitation de I'Universit6 de BAle, d'un s6minaire intitul6 " Nanostructured
Materials in Solar Energy Conversion", 3 octobre 2OOZ.

Pr6sentation sur invitation de la Chambre de Commerce Allemagne-Suisse d'un s6minaire
intitul6 'Energieeffizienz durch Einsatz des gesamten technotogischen Spektrums der
Erneueuerbaren Energieen in der Gebdudetechnik",Zurich 13 novembre 2OOT.

Participation d la Conf6rence ISES 2007 et pr6sentation d'une communication orale,
Beijing, 18-21 septembre 2007.

Membre du comit6 scientifique et participation au Symposium on Protective Goatings and
Thin Films, E-MRS Spring meeting 2007, Strasbourg (France) du 28 mai au 1"' juin 2OOT.
Participation en qualit6 d'administrateur aux r6unions de la Commission du Programme
Doctral Environnement (EDEN).
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PUBLICATIONS 2OO7

Arlicle de iournaux I Refereed paoers

Filchakova N.; Robinson D.; Scartezzini J.-L.
Quo vadis thermodynamics and the city: a critical review of applications of thermodynamic
methods to urban systems
ln lnternational Journal of Ecodynamics, vol. 2, num. 4, p. Z2Z-290 (2007).

Germano M.
Assessing the natural ventilation potentialof the Basel region
ln Energy & Buildings, vol. 39, p. 1159-1166 (2007).

K6mpf J.; Robinson D.

A simplified thermal model to support analysis of urban resource flows
ln Energy & Buildings. vol. 39, num. 4, p.445-453 (2OOZ).

Munari Probst M.C.; Hoecker C.
Towards an improved architectural quality of building integrated solar thermal systems
(Brsr)
ln SolarEnergy, vol.81, num.9,2007, p. 1104-1116 (2007).

Page J.; Scartezzini J.-L.; Kf,mpf J.; Morel, N.
On-site performance of electrochromic glazings coupled to an anidolic daylighting system
ln Solar Energy, vol. 81, num. 9, p. 1166-1 179 (2OOZ).

Page J.; Robinson D.; Morel N.; ScartezziniJ.-L.
A generalised stochastic modelfor the prediction of occupant presence,
ln Energy and Buildings, vol. 40, num.2, p 83-98 (2OOl).

Robinson D.; Campbell N.; Gaiser W.; lGbel K. et al.
SUNtool - A new modelling paradigm for simulating and optimising urban sustainability
ln Solar Energy, vol. 81 , num. 9, 2OO7 , p. 1 1 g6- 1 21 1 (2007) .

[also featured on the lOPs website: environmentalresearchweb.org and at the SPIE
Newsroom: newsroom.spie.orgl.

Roulet C.-A
Diagnosing Sick Building Syndrome
ln ASHRAE IAQ Application, p.14-15 (2001).

Scartezzini J.-L.
Editorial - CISBAT 2005 Special lssue
ln So/ar EnergyJournal vol. Sl, nLlm. g, p. 105S-rcSZ e}OZ).

Schiiler A; Python M.; Valle delOlmo M.; De Chambrier E.
Quantum dot containing nanocomposite thin films for phtoluminescent sotar concentrators
ln So/ar Energy, vd.81, num. 9, p. 1159-1165 (2007).
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Papiers de conl6rence / Conference oaoers

De Chambrier, C.; Schiiler, A; Roecker C.; Scartezzini J.'L. et al.
Sol-gel deposition and characterization of low refractive index nanocomposite Mg:F:Si:O thin

films for solar and protective coatings
ln E-MRS 2007 Spring Meeting, Strasbourg, May 28 to June 1st (2007).

De Chambrier E.; Dutta, D.; Roecker C.; Munari Probst M.C. et al.

Nanostructured Coatings on Glazing for Active Solar Facades

ln CISBAT 2007, p.527-532 Lausanne, EPFL, 4-5 September (2007).

Filchakova N.; Bader H.-P.; Scheidegger R.; Robinson D. et al.

Urban District Energy Futures: A Dynamic Material Flow Analysis (MFA) Model

ln CISBAT 2007, p. 585-59O Lausanne, EPFL, 4-5 September (2007).

Filchakova N.; Robinson D.; Scartezzini J.-L.
Quo vadis thermodynamics and the city: a critical review of applications of thermodynamic
methods to urban sYstems

ln Proc. Ecosud 6th lnt. Conf. Ecosystems and Sustainable Development, Coimbra,

Portugal, 5-7 SePtember (2007).

Haldi F.; Robinson D.

Representative Behaviour and Adaptation of Office Occupants in Building Simulation

ln CISBAT 2007, p.319-324. Lausanne, EPFL, 4-5 September (2007)

Kdmpf J.; Montavon M.; Bunyesc J.; Bolliger R' et al.
Optim isation of Buildi ngs Dayli ght Availabi t ity

ln CISBAT 2007, p.469-473, Lausanne, EPFL, 4-5 September (2007).

Linhart F.; Scartezzini J.'L.
Minimizing connected lighting power in office rooms equipped with anidolic daylighting

systems
ln CISBAT 2007, p.421-42O Lausanne, EPFL, 4-5 September (2007).

Linhart, F.; Scartezzini, J.-L.
Efficient lighting strategies for office rooms in tropical climates

ln PLEA 2007, Singapore, 22-24 November (2007).

Munari Probst M.C.; Kosoric V.; Schtiler A; De Chambrier E. et al.

Facade lntegration of Solar Thermal Collectors: Present and Future

ln CTSBAT 2007, p. 171-17Q Lausanne, EPFL, 4-5 September (2007)'

Munari Probst M.G.; Roecker C.
From Thermal Collectors lntegration to Active Faqade Systems

ln PLEA 2OO7 -The 24th Conference on Passive and Low Energy Architecture, Singapore,

22-24 November (2007).

Page J.; Robinson D., ScartezziniJ.'L.
Stochastic Simulation of Occupant Presence and Behaviour in Buildings
ln Building Simulation 2007, Beijing, 3-6 September (2007).
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Rasheed A; Robinson D,; Clappier A
On the Sensitivity of Building Performance to the Urban Heat lsland Effect
ln CISBAT 2007, p. 591-59O Lausanne, EPFL, 4-5 September (2007).

Robinson D.; Haldi F.

An lntegrated Adaptive Modelfor Overheating Risk Prediction
ln Building Simulation 2007, p.745 -750, Beijing, 3.-6 September (ZOO7).

Robinson D.; Filchakova N.; Kimpf J.; Rasheed A; Scartezzini, J.-L..
Towards an evolutionary model of city sustainability,
Holcim Forum, Beijing, China, April (2007).

Roecker C.; Munari Probst M.C.; De Chambrier E.; Schiiler A
Facade lntegration of Solar Thermal Collectors:A Breakthrough?
In /SES Solar World Congress 2007, Beijing, 3-6 September (2007).

ScartezziniJ.-L.; Linhart F.; Kaegi Kolisnychenko E.
Optimal integration of daylighting and electric lighting systems using non-imaging optics
ln SPIE 2007,vol.6670, San Diego, 26-30 August (2OO7).

Thanachareonkit A; Scartezini J.-L.
Modelling Complex Fenestration Systems
ln CISBAT 2007, p. 493-498, Lausanne, EPFL, 4-5 September (2007).

ThEses / Iheses

Page J.
Simulating occupant presence and behaviour in buildings
PhD Thesis EPFL, Nr 3900 (2007).

Lindekif D.
Bayesian optimization of visua! comfort
PhD Thesis EPFL, Nr 3918 (2OO7).

Actes de conqrBs / Proceedinos

Scartezzini J.-L.
Proceedings CISBAT 200T,lnternational Conference Renewables in a changing
Climate - lnnovation in the Built Environment, 699 p., Lausanne, EPFL,
4-5 September (2007).
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