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first generation structural glass
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free form facades
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Modular Facades

Development of a modular facade system

The need for higher energy performance and the integration of bwo traditionaly diferent
deciphnes poses a new chabenge for fagade construchon. The goal of this research projedt was
the development of a catalague of demands for buiding senices inbegrated facades and 2
roadmag for new construchonal solutions.
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Green Building Innovation : PhD Facade Research/Group
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Photovoltaic in Buildings

Fhotovoltaics panels are corventionally mounted on South oriented roofs and facades o
maximize thair annual power generation, Since a new ELU regulation will possibly demand
much mare photovaltalc 1o be used In the building envalope a geeper understanding of non due
Sauth anented phatovolta 15 reguired

As per the European Padiament Directive 2010/31/EU,  Since photovoltaic panels generally are  preferably
Artida 9.1 all new buildings will have to be "nearly net  oriented towards south to gain a annual masimwm
zero energy” by 2020 (2018 for public buildings). Thus  yield, a wery significant impact onto edectricty
any energy requised for the operation of the buiding  generation and their tirme wise and technology wise
will have to be compersated by the equivalent amount  distribution in the public grid is expected.

of energy supplied back by the buildng,

In order to be oeditable, the energy provided back

necessarly has to be created from renavable sources.

The current studies focus on the dependency o
shape  and orentation of bulding swufaces of
residential as well as commercial buldings onto the
electriclty generation by photovoltalc paneks. As wery
arge areas will be required fo mest the upcoming
requirements of the El-directwe, # is essentizl to
know up front how much useable py-area will be The possibilties of peak shifing by rmodulation of

the “~—

[

pravided by the buiding topology its orientation and orientstion and Gilting angle of photowoltzic are
haight investigated.
. . - - =

L
= - AR el A " .y ] 3, . f . al
Energy yield depending on bulldng topokogy Power supplied by photovaltaic in depsndency of tiking and
: ¥ oriemiation angle ind. Hme shift of maximum power cutput
and orientation i
PROECT IRFHMATIN BELATED PUBLICATIONS
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Green Building Innovation: : PhD Facade Research Group

Facade integrated energy generation
and long term energy storing

Research on energy autarkic buildings

Facades have more and more changed to be appreciated as energy envelopes than only as
weather climatic shelters, The amount of fossil enengy ressources on earth is endless. The use
of energy for building climatisation has to be more sufficient than several decades ago.
Building envelopes need to be less energy permeable in case of fossil enengy driven complexes
or need to generate energy for conditioning in respect to environmental energy souces by
themselves, Long term or saisonal energy storages are necessary for demand related
provisions.

Cument european primar energy supply regulations, a
dislocation of renewable energy generation and ensrgy
consumpton abroad BRO and an overstrained and
insufficient public supply nebwork in Germany as well
emphasize the necessity of ressarch in decentralized
energy generation and sharing,

Several technologies have establshed throughout the
decades being sufficlently as energy coiectors based
on  environmental  renewable  ensrgy sources.
Appropriate solufions for every scale of usage or buil-
ding offer a huge variety and independance towards
fossd sowrces. Facades are constructive layers which
regulate dimatic exchange and emergy losses of a
building

It seems to be obvious that facades should alo be
able to manage climatc exchange and energetic
gereration in one.

Environmental energy sources are extramaly linked to
daytime and season. The temporal differences between
offering and demand make energy storages essential,

Modern volemetrical and gravimetrical energy storage
technologles are physically and chemically complex.
The engiresnng task will be defined by a sufficient
adjustment of facede integrated energy collectors,
energy storages and technical devices to prowvide
spedfic levals of thermal comfort

Researches on the three above menationed key topics
require an integral method of analysing and warking.

PROECT INFORMATTION RELATED MIBLICATIONS
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Ecologic assessment of the building
envelope

The effort linked to the building substance increases in relevance for reducing the
emvironmental impact as the demand for heating, cooling, ventilation and electricity is sinking.
The energy ta produce the building elements accounts for a relevant part of the overall energy
consumption in the context of a building. Energy concepts rarely include the energy invested to
construct, maintain and demalish a building. This share -the embodied energy- can account for
half of the buildings overall balance. Both the performance and the embodied energy are
relevant in the design phase and need to be balanced at this slage of planning

A5 today's buildings have to meet a wery high standard

concerming sustainability & is essential to approach not

only one parameter but regard the energy balance - E 5_& l l!\ -
holstically, Throughout its life cydle the energy a1

consumption in the context of building consists of )

transportation energy, the amount to operate &
building and the embadied enengy., This study foousss

Paiaiualar O afaify (o il

o the |ast mentionad: the energy amount inked to the ’ s
building substanee. L. e}
= .

For a residential building with massive construction and -
EnEV 07 standand the performance energy an
approvimately accounts for 30 years of operational .t -
energy. As actual improvement can anly be made in ; . TRL] L
the design phase the planner nesds an instrument o ¥ s L]
display different scenarios in order make a decision. 1+ ".vn w s B L]

Y

The facade can account for one third of the embodiad
enargy depanding on the bullding structure and the
building ervedope’s typology. Materialization and mass
af the facade define the extend of emviranmental
impact. The ratio of Invested {embodied) energy and it el e I i
the gained functions and qualties baar the basis to
judge environmental sensibls decishons.

g'ral

The finding of this study is an Instrument that assesses
the cverall energy performance ower the whode life
oycle including the building materials, comfort zone and
the service Iife of the building. The insights gained
from developing the tool and assessing the case
studies will be put into & comprehensble format for
architects |n strategles to for architects during the
design phase,

PROUECT INFORMATION RELANED PUSLICATIONS
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Integrated Facade Components

A new product architecture for metal-glass facades

Metal-glass facades belong to the most successful products in the buliding industry. Snce ther
invention at the and of the 19t cantury they have deveoped from archtactural appbcations to
highly devieloped fagade systems, but ther construdional priniciphe has rermained wnchanged.
MHew reguirements n saving energy ask fior a rethinking of ths type of facade.

Sirnpey wpoken B purposs meiai-glae. fcades i be
conract dfferent facads flinge. such & gl panels.
It s responsibly e 23w of wind- viaber Bghirwes ard
archisciursl desige. Thae constanty rising reed for
sarvingg anargy has resuling in o nesd fiar bater -
valons wnd| that Fas lwad io a high complexy of the
sublin inbarface

An rmproranant of mels-ga fecedes & hardhy
posnbly, AncEher thing Bnat proves o Ba o new
chalangs Tor fagacls constructon is the nesd &
ringrate buliding wervios componen o tha phnyaics
farads ares. Exsically facads pymee are facing the
probine i becoms inncvation bioclers.

In this PO ressarch the prociuct srchibeciure of
wrisbng Facads confiructors & anatysed. Tha
comparon ko othar decipines, such as the usomotios
ridusiras ard ship budding. showa hovy radca
charges can sffect constructon from desgn to
producton s smssmbhy proceme

Mo corsbructonal corospts e ceeonioped and i

bescaraes Claar that thery will have i face B

rcrarrantaby srvohoed buddng indusiny.

vl the marist determing Future fageds corsbructon or
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Green Buildin_g';l’nnnntiur: Projects Facade

Modular Facades

Development of a modular facade system

The need for higher energy performance and the integration of bwo traditionaly diferent
deciphnes poses a new chabenge for fagade construchon. The goal of this research projedt was
the development of a catalague of demands for buiding senices inbegrated facades and 2
roadmag for new construchonal solutions.
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15-08-2004

Imagined by Marcel Bilow

Keyw ords: decentralized, heatin/cooling, lightness, installations, concrete
More Info:

|

Pamel mnl worgeasaiziam Pareed mil Flachsm- Flacheanhaizhdngear bikdar
Haizs arpyar haizung addiliv Tail das Panssts

facade heating / cooling panel

To avoid the classical heating units in front of the glass surfaces these
unglazed units should be used as heating / cooling surfaces. The developed
facade panels are formed of fiber reinforced concrete which is imbedded
w ith textile.

They are used as load bearing construction of the panels and can be
inserted into the facade framew ork. The surface oriented towards the room
is inlaid with meadow s of capillary tubes which heat in summer and cool in
winter. The use of fiber reinforced concrete provides a good heat
conduction as w ell as stability.

Marcel Bilow / TU Delft + HS OWL

e ——— e —————




01-05-2007

Imagined by Ulrich Knaack, Marcel Bilow , Tillman Klein

Keyw ords: composite, loadbearing, lightness, system building, composite
More Info:

Integrated sandwich construction /
Jackbox

Idea of the project JACKBOX refers to a sensible combination of technical
possibilities and intelligent materials to be able to produce multifunctional
system components. The sandw ich panels made in vacuum procedure exist
of the follow ing construction:

- external GRP skin as w eather protective coating

- sandw ich core out of PU foam, in addition, as a heat insulation

- inside layer of fiber reinforced concrete with integrated cooling-heating
capillary pipe mats, beside thermal component mass, in addition, an
efficient radiation heating.

The parts of the building conceived as single modules w ere produced as a
GRP sandw ich with fiberglass-reinforced plastic skin and hard foam cores
as large-size elements and afterw ards were cutted. It is to be folded by
incisions in the roof area possibly the wall elements in the desired form.
After the elements w ere fixed in the desired form, became the inside layer
of textile-reinforced concrete w ith inlaid capillary pipes sprayed.

Marcel Bilow / Ulrich Knaack / TU Delft + HS OWL







Pangl - tachnical solution

Application - layout for demonstration installation
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Integral Facades

Integrating building servicesinto solid facades

Through the last decades the facade industry has witnessed significant development. Neéw
materials were introduced, energy performances were enhanced, and new functions webe
added. But on the other hand, the industry is still depending on scattered decisions taken
by scattered disciplines and that results at the end in a layered facade system. Othzr
more developed industries, like car and airplane industries, are trying to enhance théir
products through more applying more integrated designs. The facade industry must adcfpt

the same integration strategy in order to move forward. But how can the facade |ndu5tr‘g
respond to such a strategy?

ns, However, sud

can be follwed © impement integrated fagde
design solutions,

Intmgrat=t facade in Zoiversin Schodl ":F:.

e - Depaiment of Bultng Technoiogy
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TU Delft / The Netherlands

Hochschule OWL / Germany

Hochschule Luzern / Swiss

Universidad del Pais Vasco - San Sebastian / Spain
University of Bath / United Kingdom

Msc Facade Design

We bring fagades to life

International Facade Master
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TU Delft / The Netherlands

Hochschule OWL / Germany

Hochschule Luzern / Swiss

Universidad del Pais Vasco - San Sebastian / Spain
University of Bath / United Kingdom

european facade network

San Sebastian

a
) Cr Q
R s e hchSEHULE w
T - DEIft .~. I_‘_ i BATH LUZERN Universsdad  Euskal Hernko

del Pais vasco  Unibertsilaiea

Detmold

Luzern

Hochschule Ostwestfalen-Lippe
University of Applied Sciences



european facade network MOBIL

work program ,emerging envelopes* 2013-2016

powered by Alcoa Foundation and

Architecture for Humanity

europecin faca

A cooperation of
TU Delft — the Netherlands and
Hochschule OWL — Germany
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Fassade2014 / Luzern 29.11.2014

The Future Envelope / Delft 06.06.2015 Conference on Bl.lildil'lg EI"IUEI'QPES
Faculty of Architecture TU Delft (NL)

Thursday 06. June 2013
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IOS Publischer

Editor-in-Chief: Profi Dr. Ulrich

Journal of
Facade Design and Engineering

- Architecture

- Building Engineering

- Structural Design

. Structural Glass l
- Climate Design A
- Energy Generation \
- Building Services Engineering

- Building Physics

- Design Management

- Facility Management

asuelejuie fonssr.ewrsy |
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Open acces journal:

http://www.iospress.nl/journal/journal-of-facade-design- |

and-engineering/ |0S
Press

Contact: jfde-bk@tudelft.n -
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by the European Facade Network
Bath, Delft, @etmold, Donostia-San Sabastian, Luzern



Birkhduser Verlag (Berlin) Green Building Innovation : Books Facade Research Group

Facades — 2007/2014

Components and Elements - 2009

Principels of Construction

Educational Book Series
Birkhduser — Basel, Boston Berlin

Systems — 2012

Facade Physics - 2015 Principles of Construction is a educational book series which provides
young professionals and students with systematic structured prindiple
Advanced Facades - 2017 knowledge of building technologies.
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010 Rotterdam Green Building Innovationr Books Facade Research Group

Imagine 01 - Facades - 2008
Imagine 02 - Deflatabels — 2008

imagine book series

Topic related inspiring books with background information
and concept ideas

. . The Imagine Book Series nvestigates technoogy and materak developments to provide
Imagine 04 — rapids — 2009 archiacts and cesgners deas for ther desgn,

Out now: facades, deflateables and rapids.
In prepanation: energy, performance doven envelope, fmends in mind.....

Imagine 03 — performance driven envelope — 2011

Imagine 05 — energy — 2011

Imagine 06 — Reimagine facades — 2012

Imagine 07 — Reimagine housing - 2012

Imagine
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