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Our approach
Elioth forms a team within the Eqis & losis Group.

onal

Just as Bourbaki sought to reformulate modern mathematics, we firmly believe that the
conjunction of today's ecological emergencies with the development of leading-edge
computer tools revolutionizes design methodologies and practices.

There is no doubt in our minds that the trilogy engineer-designer-inventor has not only a role

to play but also a duty toward society and the planet.

For this reason, we have forged close relationships with those in the research and teaching fields.

Our ties to the Eqis - losis Group

Elioth can be called in to provide expertise for the Group, and this represents roughly a third

of its activity. Direct clients make up the other two-thirds.

Elioth signs agreements as the engineering design team, consultant or specialist under its

registered name, I0SIS Concept.
Elioth's services are structured as follows:

elioth_sce
Complex structures
& building envelopes

e Structural design

* Geometric optimization
* Facade design

» Materials sciences unit
_sce@elioth.fr

~$CE

elioth_lab

Research & Design

e Architecture & design

¢ Research laboratory

* Workshop and prototuping

e Futures/foresight studies unit
_lab@elioth.fr

~.FolLiS

elioth_polis
Urban modeling

* Morphological modeling
¢ Mesoclimatic optimization

» Regional/local/district energy strategies

¢ Urban innovation unit
_polis@elioth.fr

elioth_ee
Energy & Environment

e Green building design

e Climate & energy concepts
e Simulations & audits

* New energies unit
_ee@elioth.fr
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e | I O th S C e Complex structures &
building envelopes
The Elioth_sce team designs complex structures (sc) and building envelopes (e). Adept at geometric opti-
mization, Elioth_sce employs highly sophisticated calculation codes without losing sight of basic building is-
sues and details. These engineers-designers hunt down those last kilos per square meter on a structure and

are delighted when spans start to grow. Elioth_sce also works closely with Elioth_lab on script software
and on constructing computer models and prototypes.

Elioth_sce designs building envelopes; the team is fluent in facade technologies and can offer creative, cus-
tomized solutions to its clients. With Elioth_ee by its sides, building envelope design is focused on questions
related to resources and end utilization Elioth_sce possesses multi-physical simulation and analytical capa-
bilities which they readily put to work to meet architectural and performance targets.

A fan of major structures - today's stadiums, tomorrow's imposing halls and footbridges - Elioth_sce is the
skeleton, the muscles and the skin..

COMPLEX CONFIGURATIONS

For the Euro 2016 games

Elioth is designing and supervising the construc-
tion of complex roof structures for the Vélodrome
stadium in Marseille, the Nice EcoStadium and the
Guichard stadium in St. Etienne. In Marseille, the
shape of the structure follows the undulation of
the stands while ensuring increased comfort for
spectators. The roof's structural shape also con-
tributes to the stadium’s architectural elegance.
> Image opposite: Arch. Scau/GFC constr

Artem

The Artem gallery is composed of a folded
steel structure of infinite finesse. In the city
of Jean Prouvé, Elioth has taken great care in
designing the details and to express the
structure's extreme lightweightness. Elioth
emploued its parametric CAD softs (see
tools below) to calculate the complex geo-
metric configurations and resolve interface
questions between the structure and the
envelope.

> |mages opposite: Solorem/ANMA

University Training and Research
Center in Chemistry

This building facade is clad with structural silicone
glazing to its full height and is fitted with inward
opening windows and silk-screened glass span-
drel panels. The design is such that fixed sections
are indistinguishable from opening sections, with-
out mullions. The other exterior walls are fitted
with stainless steel cladding in which strips of
structural silicone glazing have been incorporated.
> |mages opposite: Semapa/Arch. XTU

. GSA® Rhinoceros ® 5'{' Solid Works ®
Numerical modeling soft based on - A surface and 3D spatial modeling tool H A parametric modeling soft For

bl the finite element method, used used to construct NURBS (mathematical constructive optimization at an

for analysis and 3D justification, representations of 3D geometry to advanced design stage, for
non-linear modeling and the describe any shape). Grasshopper and SSI constructing collaborative models
search for optimal shapes. are used to interface Rhino with GSA. and for prototyping details.
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Elioth_lab is both a scientific melting pot and a desian workshop. When one of our projects clearly requires
an innovative solution, Elioth_lab steps in to help out. Its scientific culture also serves as a breeding ground
for R & D within the Group.

Elioth_lab provides services for three types of clients: the Group (requests for strategic innovations, support
when innovative services are needed, development of softs, specific tools, etc); institutional investors (par-
ticipation in various programs set up by the National Research Agency, and with EGIS in particular); private
customers (R&D outsourcing, think tanks, development of computer softs, design of new products, engineer-
ing design and global design).

Elioth_lab's designers-inventors consider it their job to be involved in both experimental architecture and in
cutting-edge technical structures (bridges, prototype housing, eco-mobile vehicles, etc.).

WIND TURBINE MEETS POWER PYLON
| Wind-it

This patented project and winner of the Next
i Gen 2009 award discerned by the American
magazine Metropolis proposes a simple and
efficient solution for inserting wind turbines into
electric power transmission networks. Elioth_lab
is designing the future energy positive infra-
structure works for this project. Wind-it is cur-
rently being developed at an industrial scale.
> A & E Design: Elioth and Encore Heureux

ENERGY POSITIVE FOOTBRIDGE

Venlo, the Netherldn&is

Within the scope of its services, the _lab is designing and proposing a foot-
bridge in symbiosis with its site. Since predominant winds are perpendicular to
its trajectory, wind turbines are to be installed to increase comfort (by slowing
down air currents); the added plus: the energy generated will cover the light-
ing requirements for the entire district. > A & € design: Elioth

SOLAR MOUNTAINS

\ + .. Alow-tech EnR

Another patent has been deposited by _lab
for a simple and effective solution to gen-
erate electric power in isolated areas. _lab
is working in parallel on concentrated solar
power. > A & E design: Elioth

——=— —— =t = — ———

ll]]l]] Clim elioth® 7 Grasshoper®
An ultra-reactive spatial- E Graphic editor and script

temporal thermal dynamics

soft designed by elioth_lab:
dedicated applications
await you!

geometric optimization.

composer, integrated into Rhino.
Elioth develops specific tools for

URBAN THERMAL COLLECTOR

SOLAR INARM
WATER NETIWORK

TEAPENA TUNH OF L AL DU AEERRVOM
ritaksie e T

Bel-Rir Water Tower

Convert a potable water tower into an urban
storage heater for solar-powered thermal en-
ergy and distribute this energy in the winter to
meet the heating requirements of the surround-
ing district: what could be simpler? And yet this
is the first project of its kind, ever. Awaiting proj-
ect completion in Montreuil, several other simi-
lor operations are being developed in the new
eco-district of Adelshoffen in Schiltigheim.

> A & E design: Elioth/Owner: Low income housing
authority of Montreuil

RESEARCH & FORESIGHT/
FUTURES STUDIES

. NRA Program,
- Sustainable cities,
Grand Paris, Autolib'...

_lab is working with many teams within the
framework of public research programs and
urban futures studies (For example within the
scope of the Grand Paris project with the Na-
tional Research Agency, or as part of the ad-
visory team for Autolib’, the Paris self-service
electric car rental operation).

. Your project®
Elioth can develop softs and
calculation methods tailor-
made to the needs of your
project.
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The Elioth_ee team of specialists is dedicated to designing energy efficient systems(e) and low-impact
building environments (e). Its engineers-designers possess not only know-how, but genuine curiosity when
it comes to climates and new energies. The goal of this team is to design highly efficient, durable, green
buildings to attain HOE, LEED or BREEAM certification. Elioth_ee is skilled in the use of a wide range of
simulation tools to analyze the dynamics of buildings and optimize their efficiency.

Elioth_ee also focuses on existing buildings and on improving major property holdings, working alongside
I0SIS Conseil on these issues. Elioth_ee acts as a hub that works closely with _polis, _lab and the Group; it
is represented in the Group's various subsidiaries.

Elioth_ee investigates life spans (mainly for _sce), water cycles and the life spans of materials; it also searches
for the means to optimize comfort conditions (lighting, acoustics, air quality, etc.). Last but not least, the team is
highly involved in the field of new energies, and in renewables in particular. You can count on Elioth_ee to in-
corporate and size renewables in your project...and even to imagine totally new sources of energy.

SOBER LINES

Majunga tower, Generali tower, Tour First

Elioth is developing the green building design directives for the
Majunga project and is setting up the procedures to obtain both HOE®
and BREEAM green building certification (level targeted: “Excellent”).
Among the investigations carried out, the CFD and thermal dynamics
simulations have resulted in drafting and validating a natural
ventilation strategu.

> Image 1: Unibail (Owner)/Arch. Viguier

Uikmsres 4 a0 vl 45 o)
s

For Generali, Elioth designed, calculated and optimized the solar cell
installation, the natural ventilation system (CFD calculation) and nat-
ural lighting in the tower (DLF simulations). Elioth also estimated the
tower's expected energy consumption figures (energy modeling em-
plouing the method specified by ASHRAE 90.1).

> Image 2: Generali (Owner)/Arch. Valode & Pistre

Caen-la-Mer Library (regional public library)

iy
" Design of the new Caen library has been carried out in compliance with
the French HQE green building guidelines to obtain Low-Energy Building
certification (BBC in French). In consequence of the building’s orientation,
its spatial volumes, which have been designed to provide as much natu-
ral lighting as possible, the high-efficiency building envelope, heating gen-
erated by a seawater-run heat pump, and cooling in summer by natural
ventilation, the building's performance in relation to energy consumption
is outstanding. > Images opposite: Greater community of Caen/Arch. OMA (R. Koolhaas)

Green Office Building

Parametric study and optimization of en-
ergy requirements obtained by simulating
the thermal mass effects of this office
building to be constructed in Meudon; win-
dows sized by CFD simulations to ensure
natural ventilation; determination of indoor
thermal comfort levels to be maintained
(hours of discomfort over a tupical year and
during a heat wave year). > Images opposite:
Bouygues Immobilier (Qwner)/Arch. Atelier 2M

® : ® ®
Flovent Radiance 1 |ES
A soft dedicated to analyzing q Soft used for calculating light A thermal dynamics analysis soft.
thermal dynamics and air paths and light reflection and Elioth_ee uses other tools as well

flows, contaminations, transmission phenomena and relies on its close ties to the
pressures and comfort levels employing a ray tracing other Group subsidiaries for
inside buildings. method. regulatory calculations.
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Elioth_polis concretizes development strategies at the regional, local, district level. As the preliminary to
drawing up a design policy, the Elioth_polis team proposes an approach which is at once creative, reliable
and feasible. The team'’s key capabilities comprise developing regional/urban plans for energy systems
(with the help of _ee), auditing and optimizing urban comfort levels, and drawing up sustainable designs for
the city, working closely with urban planners and landscape architects. Elioth_polis can improve the effi-
ciency of urban morphologies and increase their reliance on solar power (together with the _lab).

This team keeps a close eye on social change and technological developments; its focus on mobility gener-
ates proposals for an electric-powered future. Elioth_polis also relies on the vast experience of Egis for
questions related to sanitation and the water cycle.

The Elioth_polis team can be called in to work on new BedZeds or Dongtans, which are simpler, cheaper
to run and which will remain one step ahead of the consequences of climate change.. Elioth_polis also helps
customers build tools to bolster business innovation and accelerate urban change.

SOLAR-POWERED DISTRICT
1 YT N N Adelshoffen

Located on the site of an
old brasserie, the new eco-
district of Adelshoffen in
Schiltigheim will also honor
its past by converting the old
brewery tanks into urban
storage heaters. The solar
thermal energy collected in
them will be used to supply
heating and domestic hot
water to the new district. An-
other variation of the urban
thermal collector developed
by _lab.

> Images opposite: Foyer Moderne
de Schiltigheim (Owner)/Arch. Denu
& Paradon

Sequin Island

In the last century, Sequin Island sumbol-
ized a change in the standard of living for
most French people. This reference may
well be extended into the 21° century if
the Island becomes the first site in Paris
to implement responsible and durable
objectives. These should logically and po-
litically be imposed on a development
gssociating the pleasures of nature
with urban living, while respecting the
Kyoto protocol to protect the planet for
present and future generations.

Elioth has been asked to generate new
ideas on sustainable urban development
and to define the means for incorporating
innovative processes into this unique and

symbolic site.
> Arch. ). Nouvel on behalf of the Val de Seine SREM

o Flovent ® +<¥' Carbon footprint ® =) Your urban model ®

. A CFD soft that also allows for Method developed by ADEME o Elioth_polis can help you
assessing flows at the urban to calculate the GHG emissions develop decision-making tools

scale to identify comfort generated by different for your regional and urban
levels, the discharge of activities planning projects
pollutants, etc.
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Elioth and architecture

We have a strong architec-
tural bent. Architects, de-
signers, urban planners
and engineers all work to-
gether on our team, which
has a real penchant for
sketches and renderings.
We like to collaborate
with architects who ap-
preciate sharing the un-
bearable lightness of
creating. Our basis ac-
tivity is that of engineer,
happy to work by the sides of our architect partners from
the sketch design stage of a project to its handover. If we
sometimes takes on the role of architect or designer, it's to
ensure the overall design for technological innovations, ex-
perimental architecture and elements spanning both fields.
We also dream of working on the electric rickshaw or on a
smart home, all of which come within the territory of
Elioth_lab.

Elioth and owner advisory services

Our services are fo-
cused on design
concepts, and we
like to share our
knowledge with
our customers.
The Elioth_ee
and Elioth_polis
departments fos-
ter very close ties
with the Group's ad-
visory and consulting
subsidiaries, which specifi-
cally take on the role of
Owner's Advisor/Assistant.
We can help you carry out audits by employing highly spe-
cific measurement tools (thermal camera, probes, instru-
mentation devices, etc.) And you can count on our
enthusiasm to devise dedicated and customized training pro-
grams in all our team'’s fields of capabilities.

Elioth and urban planning

o * We don't take the place of our

partners, but back them up in
defining basic concepts at both
the regional and city scale.
Elioth_polis generates ideas
working alongside urban plan-
ners and landscape architects. We can also act as designer
for innovative street furniture proposals, and are skilled in
meeting comfort requirements with energy efficient solu-
tions. We possess several tools to guide morphological
choices in order to create spatial voids and solids in urban
settings. Pursuing operational foresight/futures studies, we
know how to propose highly innovative solutions for sup-
pluing energy in the city.

Elioth, creator of prototypes

We can help you concretize a prototupe to transform your
idea into reality. We can even help you optimize your idea.
Contact Elioth_Iab for more information.

How Elioth likes to work

As a general rule, we like challenges, even if they are of mod-
est dimension. We love to create, calculate, design, measure,
and supervise, working in collaborative situations. We also
love to work on projects with the other specialist teams of
the I0SIS & EGIS Group. And please don't wait to contact us
to tackle international projects and tasks.

How to get in touch with Elioth

Where to find us:

4, Rue Dolorées Ibarruri, 93188 Montreuil Cedex France
Subway lines 1 (St. Mandé) & 9 (Robespierre), RER A
(Vincennes)

Parking available for vehicles and bikes

Elioth contact info:

Tel: +33 (0)1 78 42 73 90/+33 (0)1 78 42 24 10
e-mail: contact@elioth.fr

If you'd like to join our team, send your resumé, motivations
and references to recrutement@elioth.fr
We also offer career development possibilities within the Group.

A
<
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7 Jean Moulin Lycée [_ee] 2008 - Owner: Champagne-Ardenne region - Arch.: Scope Architecture + OFF Architecture - Services: green building
design to obtain HQE certification + low-energy building certification ©DR / 8 Vélodrome Stadium [_ee, _sce] 2010 - Owner: GFC Construction -
A & E design team: GFC Construction, SCAU, I0SIS Méditerranée, Rogeon Architecte, G2i, Beterem, Socotec, Lamoureux, Exprimm ©DR / 9 Adelshoffen
[_polis, _lab] 2010 - Owner: Foyer Moderne de Schiltigheim - Arch.: Denu et Paradon - Services: design of the district heating network with inter-
seasonal storage ©Denu et Paradon / 10 Solar Mountain [_lab] 2005 - Invention, design and patent: Elioth ©Elioth



11 Majunga Tower [_ee] 2009 - Owner: Unibail-Rodamco (via jPV) - Arch.: Agence Jean-Paul Viguier - Services: green building design to obtain HQE
and BREEAM certification ©Agence Jean-Paul Viguier / 12 Triangle Tower [_ee] 2009 - Owner: Unibail-Rodamco - Arch.: Herzon & De Meuron
©Herzon & De Meuron / 13 Révolution [_sce, _lab] 2010 - Owner: Art Norac - Arch.: Michel de Broin - Services: structural design and calculations (work-
ing drawings phase) ©DR / 14 PACOAX [_ee, _lab] 2010 - Owner: I0SIS Foundation - Services: research, design and patent ©Elioth / 15 Clim Elioth
[_lab] 2005 - An ultra-reactive spatial-temporal thermal dynamics soft by Elioth ©Elioth / 16 Grand Pari(s) [_lab, _polis] 2008 - Owner: Ministry of
Cultural Affairs - A & E design team: AJN + AREP + MCD - Services: advisory services for sustainable development and low energy consumption ©DR



17 Nice Eco-stadium [_sce, _ee] 2010 - A & € design team: Vinci + Wilmotte, I0SIS Méditerranée ©Wilmotte / 18 Nordhaven [_lab, _polis] 2008
- Owner: City of Copenhagen - Services: design and urban foresight study with Enia ©Elioth / 19 Trianum [_sce] 2006 - Owner: BNPPI - Arch.: Vinci
+ Wilmotte - Services: facade design ©DR / 20 BNPPI Headquarters [_sce] 2007 - Owner: BNPPI - Arch.: Scau - Services: design of the building
envelope and complex structures ©Scau / 21 Presqu’ile apartment complex [_ee] - Arch.: Enia - Services: green building design ©Enia /
22 Le Havre Stadium [_ee] 2008 - Owner: CODAH - Arch.: Scau ©Scau / 23 Glazed roof of the Rennes University Library [_sce] 2008 -
Owner: Rectorate of Rennes - Arch.: Atelier Bruno Gaudin & Benoit Gautier - Services: glazed roof design + simulations of indoor comfort levels ©Elioth





