


Symposium
“High Performance
Building Envelopes”

o The Dutch government aims for a climate-neutral built environment in
2050. Renovation of the existing building stock is essential in realizing this
ambition as the market needs to prepare for delivering 200,000 high
performance renovations per year. This requires, among others the
development of affordable renovation solutions, enabling the transition
toward a fully sustainable energy supply and a fast renovation process.

o Adapting the building envelope is an important element for this transition.
This implies improving the thermal performance of the envelop (lower
energy losses through better insulation, better windows, etc.) as well

actively utilizing the envelop for the production of renewable energy.

o Various smart solutions for the building envelope were developed in the
last couple of year and the key question is: how can we scale up these
projects to contribute to delivering 200,000 high performance
renovations per year?

o At this symposium we will discuss:

o What are promising concepts and developments?

o What is needed to scale up these concepts?

o Which innovations are needed to reduce costs?

o How can robotisation and digitization contribute to development of
affordable renovation?

o What process innovation do we need in the construction chain?
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Component facade @ 2010

Posttower Bonn T-motion facade Capricon Diisseldorf SmartBox E2 Fassade NEXT Facade
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solid function integrated construction

Manolithic block Active insulation Monalithic light concret Massive and PCM Massive and service unites
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facade heating / cooling panel

by Marcel Bilow / 2007

L

Panel mit vorgasatztem Pareal mit Fidchan- Flachanheizkdrger bidat
Haizkorper heizung additiv Tail das Paneess
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Jackbox: integrated sandwich construction
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Xella Technologie und Forschung

Systembauweise Energie Plus

Xella Systembauweise Energie was launched to conduct a scan of the potential of functicn integration in lime-
sand brickwork and aerated concrete. It can be seen that a clear trend towards multifunctional solutions is
visible. One of the reasons is that new requirements on energy savings ask for a more holistic building
approach. Many other competitiors focus on enhancing their product portfolic with integrated solutions on the
component, whole-wall or house solutions. Even insulation manufacturers are developing products that include
functions for load-bearing and weather tightness, and are pushing into the market that was traditionally
reserved for massive building products.

The project aim is to develop concepts that will be used as a
basis to develop a new multifunctional product soluticns. - = -
These concepts can take place on a brick-element level or
even target whole wall solutions. They will have a strong

implication on the product performance, manufacturing as well -
as on the managerial side of the product including strategies aw
for sales and warranty, etc

| B
Different compebtors’ products have been analyzed in terms of -
their product levels (from simple elements to whole wall or L 1

building levels), their technical properties and constructional
concepts (from massive single layered to complex
multilayered) and finally, their functionality.
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e |

Furtions Leved anayss

A number of product scenarios for the new generation of

products have been developed and evaluated according to R
development trends, success potential and implementation N\
effort.
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Advection Based Adaptive Building
Envelopes:

Component surface morphology and entropy management of a
ceramic building facade

The Advection Based Adaptive Building Envelope is a ceramic based cladding system
optimized to work with local climate conditions, ing or ing solar radiation by using
variable surface morphology, colour and material properties, while vectoring energy via
phronetic advection. The ABABE is designed to use this multivalent strategy to absorb, release,
and redirect heat or coolth to conserve energy by managing entropy production.

Value Proposition of Managing Entropy Production — )
If ABABES transport energy usefully in response to the i B
dynamic loads of climate and occupation, then by

controlling thermal transfer, in both time and length scales

by vectoring phronetic advection, ABABESs will reduce the

typical peaks and valleys of energy consumption

associated with conventional building envelope typologies. B

Building Envelope as Energy Transfer Function P
The characterization of the building envelope as a transfer

station for the capture, transformation, storage and

distribution of energy is based on an ecological model of

entropy management through the building m: it

reframes the typical approaches of energy mitigation or 1. Molded tile geometry for optimal winter solar collection, 2. Textured solar
conversion that can be characterized as derived from the ‘ 3

First Law of (eg.. of energy) 5 6

to Second Law of Thermodynamics (.g., entropy o 7. Hot anser
generation). crivied

control. Crocit: Jason Vollon, Kelly Winn, CASE.
Bioanalytic Design Principles = -
The first principles of counter current heat exchange (e.g.,
rete mirablis), and surface modulation (e.g., caruncle), are
directly related to thermoregulation across species (e.g..
turkey vulture, lamnid sharks, etc.) and climates (.g., hot
and arid, continental, etc.) and provide a research platform
from which to investigate the potential for the performance
design of a multivalent envelope system. The principle of
counter current heat exchange is the management of
entropy through an advective working fluid. The principle of
surface modulation is the control of the rate of energy gain
or loss due to exposures. By linking these two principles
together in the design of a facade component, we can show
significant effects on the energy profiles of the affected
thermal zones, as well as propose the facade as a
functioning orament whose morphology reflects its use.

PROJECTINFORMATION RELATED PUBLICATIONS
PrD Resoarcher: Jason Oiver Vollon, RA

gy i —
sl dgprieas g e
FREDY RGN - Buldings 40(2): 168-174

Perod: 201316

FuDelft Delft Universiy of Technology - Faculty of Architecture. - Department of Architectural Engineering & Technology
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ETA Factory / Tu Darmstadt

Prof Dr. Jens Schneider,

Prof Dr. H. Gerecht,

Prof Dr. E. Abele / TU Darmstadt
Prof. J. Eisele

Prof A. Joppin
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Single layered light massive Full services and energy Light massive envelope Light and fully demountabel
enveloper with services collection integrated in light with separate and massive envelope
integrated massive enveloper demountable cladding
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o The Dutch government aims for a climate-neutral built environment in
2050. Renovation of the existing building stock is essential in realizing this
ambition as the market needs to prepare for delivering 200,000 high
performance renovations per year. This requires, among others the
development of affordable renovation solutions, enabling the transition
toward a fully sustainable energy supply and a fast renovation process.

o Adapting the building envelope is an important element for this transition.
This implies improving the thermal performance of the envelop (lower
energy losses through better insulation, better windows, etc.) as well

actively utilizing the envelop for the production of renewable energy.

o Various smart solutions for the building envelope were developed in the
last couple of year and the key question is: how can we scale up these
projects to contribute to delivering 200,000 high performance
renovations per year?

o At this symposium we will discuss:

o What are promising concepts and developments?

o What is needed to scale up these concepts?

o Which innovations are needed to reduce costs?

o How can robotisation and digitization contribute to development of
affordable renovation?

o What process innovation do we need in the construction chain?
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Parametric Poetry-Integrated
Solutions for Complex Geometries
with Structure and Skin

Ragunath Vasudevan!?, Till Schneider? Kai Otto?, Klaus Bollinger?, Andreas Rutschmann?

schneider+schumacher Design & Computation GbR, Frankfurt am Main, Germany, email:
ragunath.vasudevan@schneider-schumacher.de

schneider+schumacher Planungsgesellschaft mbH, Frankfurt am Main, Germany
Bollinger+Grohmann Ingenieure GmbH, Frankfurt am Main, Germany
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4D Adaptive Textile Building Skin

Jan Serode!?, David Schmelzeisen?, Philip Engelhardt?, Sabine Baumgarten*, Tibor
Lohmann# Thomas Gries?

Institut fiir Textiltechnik (ITA), RWTH Aachen University, Aachen, Germany, email: jan.serode@ita.rwth-aachen.de
Institut fiir Textiltechnik (ITA), RWTH Aachen University, Aachen, Germany

Institute of Building Technology (GBT), RWTH Aachen University, Aachen, Germany

Clinic of Ophthalmology, RWTH Aachen University, Aachen, Germany
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CONSTRUCTION PROCESS

Impacts on the Embodied o A TGS

Rammed earth

Energy of Rammed Earth e
Facades During Production ik e @ = @

and Construction Stages ol o
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by wl Brick
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Chair of Building Technology and Climate Responsive Design, Technical University of Munich, Munich, Germany, lﬁ'é &
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Session Environment

Materiality and Embodied Carbon
Considerations in Contemporary
Curtainwall Systems

Mic Patterson, PhD, LEED AP (BDC)!

Schiico-USA, Facade Tectonics Institute, Simi Valley, Canada, email: mpatterson@facadetectonics.org
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EXPLORATION OF BUILDING
INTEGRATED PHOTOVOLTAICS

Within the EU, covering the whole e oycle of buldings, sbout 50%
of sxtracted maturisls sad 50% of all snergy is consumed in the buit
wavironmant. To lower collsteral snvironmuntal impact, the EU has set o
target o realize 2T% enemgy eficency 30% share of
wnergy, and 40K CO2 sevissicn reduction by 2030. This has been trandated in
logislation that by the ead of 2020, all new buldings have to be searly Zero
Eneegy Buildngs (nZES).

Te seallze & NZEE, two messsres are fypically sppled, entalisg a decresse of
opeeationd sy demand, malsly by addieg bulding companants such e
Iesulation packages, asd mn noeiss of ssegy generstion, manly by adding
o ntegrating anergy ge: 3 devices. O ratecal reuted
esviranmentsl Inpact sight creste & colmens| dhproperionate burdes, which is
0ot well addreised In cofrent sssessmest methods.

Tha aies of this ressarch s 10 deveicp & framework for ssvirosmental ispect

of Bulidieg Imsegr Ph roofop schittass, expresed n
the daim cn canying capscity, based on thecrticsl dats and colected dusa fom
& BIPV Seid test. The oljective is 30 apply the framewcdk %0 a BIFV fuid test and
1o duvelop a2 cptimired BIPY rocliop slement for this spacific case based cn
mssiament and possily makieg of & gensated sat of akemasives.

100 RESEARCH SESEARCH TO REALITY PROJECT 2016
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B DOUBLEFACE

I DOUBLEFACE

The CoubleFace peoject simed ut developing & sew product that pasively
improves thurmal comfcet of indoor med temi-indoor 1paces by maens of
sorage, whis allowing
daybght to pass theough as much e possible. Specficall, the project mmed st
desgring and prototypng an adjuateble transhscent modular system featuring
tharmal insdation and thurmal sbsorpticn = a calibrated mansar, which is
edjuatable accerding to dffecsnt heat loads during summes. and wistertos.
mwma-pm‘dm—n.mammam

d » prototype of an sdjs
MIgMMdMMMn—-AI- phasechangng matessh PCM) for
Intent baat storage nod tranucunt earcgel particles for thermal imsulation.

Tha systern Is based cn as Isnovitve apprasch 1o el pndgles of Tosbe
wals. As compared 1o tracitionsl Trombe walls, the systam ks about five teas
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Ughtsass ofthe

[ and ks Ik & rovel aggiicaton
S PCM and marogel bs preposed. Sevaral prodcts snd techrvical systess are
cusmmetly avalible cn the sarkat for spplyleg PCM by integeating thes s wals,
<contaisans, e ventletars syvems of In facades. Dosble Face popcees & system

based ca i eb bahvicur of

FOM s well s 13 appearanca. o such, the systes b also masrt 30 contribese 1o
sesthesca devgn citaris i the deskgs of nterices. The elements s Vanyucent,
310 mawst 10 be located n st of 3 ol Glss fagade, whare the lagen hast
Irpact fos and

cptions for saw Luldings as wl 23 sevoitind o skeady exhng bulciega.
Acciionhy e sysem e adipae 1 anhance te hammal osahs Exposrg

fram the
-mmlp-mwmnmnng.n-mmhmw
by rotatng g bt o the siek for heat

wlaasa. in witha, tha PCM side wsld faca the exseior anc be thermally chrged
huring the cuy by e low wistar sen. Durleg night times, orented towards the
Ireario B releases e accumulated baat. Is summed, durisg the day In combinaton
with wetacrat] sus shading, 1t woukd store the baut frem Imericr heat loads and
uring the right relesse this heat 1 tha cutside envirosment by mams of Hight
vartiation, this sctng a4 & codlieg plate.

The resemch Stursed with & g PCM; an avalyshs
of thalt propertes, and  cormequant shart-list of selected matecas. For aich

of the selmcied FOM, digtal smilation were cosducted 50 asalyse B tharmal
ahavicut Thay ware cosdhictad for sieghe liyers of FOM I various thickmesses;
s for comblnutions of two lpars, ot of FOM I vadous thicknesses and cos of
wanlucent nsclation, e ichnmae.
wnnlquu!h-opl e a3 0 syvten of canits Sapplsg Mlr withi &

Sased cn e digh , the system of
£ ofTem 5 an M, 1 cm mroged
it thebnass) fora

number of seluctod FOM. Thase sampfes wers tested in the labcratory for Buliding
Phiysica at Enchoven Univarsity of Tachnclogy for thelr ther=al behmiows. aset
" Tecrnaingy for thel gt The

DOUBLEFACE

0

RESEARCH LIGHTHOL

e

[

= P~

-
i

o
oo

»:

—

€T

alowed for Sra-tunng e dimensicns as wl a3 for narrceng down the bt of

As & rewdt, PCM duced & om, ,
usng te 8 Inpst, ymuagcn of the of
stasciard roem equpped with this Trembe mall syvtem wars s in DesignBulder
9 sty sversd vattions nclackng POM ey hchness, nston s thicnes,

of holes s the wall These
0n cpaniag pascertnge ofEughly 10% wes e fox s Bombe wall e

g of the wal panels, a new
Thase lutises, which
e the rotaicn, shiwed that the ajuatatie Tamba wal ystam nsd 32 8
gy rod g . the ‘ne
Feecala 1o saverd dsige draftad, based 0a the
For this project, s cheven 15

226 protetyped. The cption shews tha posenisl of exposed techrical syvems
mmwnwdﬁdpmmmﬁqn-ﬁhmm
within the e of the
profect. To rmkze the prototype, the transhicant container for the liywss of FCM
s besulurion, addtive manulacturing was conwdared initialy. 1o cope with he
compianlty of the form. A rumiber of 1eats wace made by 0-peinting trasshicat
PLA ard FET ia the rather cost efactive lasart fused depenition =eduling

FOu Homwvn, cossid g varol pm-

hn hawe

ruumuhgu»wmmwng—ou s-mwa
Tasar usad anly o prods cast szt

resn, in cicker 1o get a more glass-Tke appearance. As opticn hnl-um
wanpasent sheut of Parspex was deveioped, lesding to snifuciory sesults s well
The Athe .  heat
atDalh ry of Tochaokgy. Addiwenaly

Aither parformance s ws bang s in acder to modsl the behadour
of the modslar ind sdeptve systam under diarmet dimats conditins and

Cursant dadde fetunieg of e
retaticn schadule of the wements %o crient the Isuiarcn according 1o castingent
condren (dupeight - wiesetsmmen

The amts d explotng omhe
wmmmumamumurq—mma
wgurdieg

..mg POM e thedr schhectral .pp:m.

DOUBLEFACE



I SPONG3D

Spong3D is an sdaptive 30 pri wystem. muiple
3! your

Awwter d .

The Jieiisiaboc of th

ystems. The movable bgs n-m-..n.n..—l.

f-—.m.o.,m) ‘,nl-nuu..-_dn-d—uh-un
Jux structure, mahtipl >«

el
i s ealsbs 3 s Additive
{AM; like 3D printing) tachaology.
Tha sl ot of SpongiD. SpongiD b an adepsve
dMcra of the buiding It
Iesuaron. o
fomieg of qekd. The bguid orovide adeety
Baad cn nacassity, the gl o

fagase 15 the cther 5o sbscr and selaase the hest. The cvers] adaptive systes

r' CONCpA gosh

First, the

umxwwmw-rmhrmm

[ — o
wymnmnmnnmgm ich a8 flaw ravstascs,

s pristing Finally,
mlmn-mumm-mh & o msren=aeL

rsacd thresegh an imrssve, ccheal

procass el poses
[ —
gt e Dt absscvetion o tha by, mini=iea e Mo st ance, e
Tighrtiness and In o e chasign
i bas, pral that the

mummaummmwmummm
hrighme T pasenity the les selid (and cosdustho) matesal thars b, and Samicrs
ighue tharmnal restitasca. Thiss, th Rt et of sa=phis wis baved o2 enbasnd

which por
st ral sobrostivess, bt cmssed challanges regarding th pristing procss Ta
rastisce the e recpbedd
citieg pradection, ta slee of tha cully mis than scabid in all disctiarm except
S v et 1 e ot ranelar parpmscicular % tha Sacict Tha s2e of the
i 15 mim s prwesnt inamal
cenmeticn dnce the Aa such,
dthes that resain 15 min
Mlnmamumummm lasgar In tha cohur s
et g B eliag s, bt
33 1 covating 8904, et lighbmsight srecters. Merecver, e smootinu of fhe
o mase
Thes sl by fwtvees: the liguic flows) raquines mwsar-tighaus nd o fluld
shapa of the chanrabs te sllow far =isimal prmaurs drep snd sofiom foe Sevarsl
e nakance asd i bt
Th

that

el thres dimensional bienc stciues. Though lutber nvestgation | sesded,
s crrar shagm 3 ashing with ragends 1o e creolaion of the Igued The
Mmmhwwmmmmm Nl T

m-ufﬂnpmrg mum-mmgmmm
has relaraly lew

wnd
T syabam, wach fagede
of s wctarsal laymes o et
T m ma
b o
the g9 the heat 12 P cosd right sk,
nnmammmm i Vi s placad e 1 sk
[T rp—— rathe
shis b Inictn a Bellcing. The
atizrm The warter (rdde the tank when recenay
e
Irvpuact of ths wired loaacd 1 mha fagachs panel and caleclating tha defamutioss.
n i wall 35t
ummg.r‘

bahindir ol tha 30

e Rool Losems, prol drk. Jum Puasas

% '
2 obnalsed
o gl T preh
Sunfady, 43 EWH of
 typical pace on & senny
wietar duy, which 0% of the typical
heati+g de=anc.
Atwge 11 duca of
oy la for
AN Th of - i
peirang d speacy pming
piocios Thspiodice
production waleg 30
materishs
) gt oo o fagace
wummumwummm
FRaN Diica
e

mmmpumby-ngnmmm In the case of

mmmmmmummmnm

qumanpﬂlymmmu"u astarre mumaummmm

W Sehaiom
Odck Viarbicen.

2 SPONG3D 21
210 RESEARCH LIGHTHOUSE PROJECT 2018 SFONGID 211 212 RESEARCH LIGHTHOUSE PROJECT 2016 o



B DOUBLE CURVED 3D CONCRETE
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I FACADE LEASING

Fagade Lussing explores 2 systemic transition in the constructicn industry, from
= Buniness structure Based co the sspply of products, 1o one basd cn the
dubvery of cngoing performance services. This could faciktate the introdustion
of dircder ezonomic strategies into the constructicn process.

Circular Economy
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Circuler Business Model
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Symposium
“High Performance
Building Envelopes”

o The Dutch government aims for a climate-neutral built environment in
2050. Renovation of the existing building stock is essential in realizing this
ambition as the market needs to prepare for delivering 200,000 high
performance renovations per year. This requires, among others the
development of affordable renovation solutions, enabling the transition
toward a fully sustainable energy supply and a fast renovation process.

o Adapting the building envelope is an important element for this transition.
This implies improving the thermal performance of the envelop (lower
energy losses through better insulation, better windows, etc.) as well

actively utilizing the envelop for the production of renewable energy.

o Various smart solutions for the building envelope were developed in the
last couple of year and the key question is: how can we scale up these
projects to contribute to delivering 200,000 high performance
renovations per year?

o At this symposium we will discuss:

o What are promising concepts and developments?

o What is needed to scale up these concepts?

o Which innovations are needed to reduce costs?

o How can robotisation and digitization contribute to development of
affordable renovation?

o What process innovation do we need in the construction chain?



Sym posium New Technologies

New Materials

”ngh Performa nce Energy collection / Energy storage
BUIldlng EﬂVElOpES” Innovation processes

Adaptation of the technologies: who wins what?
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BuckyLab intro-07
Nordpark cable railway —
§iRs A sk ntcsdUcMamabBie
Zaha Hadid BuckyLab possibilities and activities
- Part 07707,

£) Springer

// Nordpark cable railway - Zaha

Hadid The Nordpark cable railway is

composed of four stations and a

cable-stayed suspension bridge over

the river Inn, Zaha Hadid Architects . +
won the competition to create the Climate Design and New Journal — Glass

Journal of Fagade Design and

railway stations in 2005. The project
e Sustainability Chair -
Engineering - special Glass \ Structures & Engineering

/// New Journal - Glass Structures &

M Journal of Fagade Design and TU Delft Engineering A forum for
Engineering ~ special Glass The next developments in structural glass
issue of the Journal of Fagade / Climate Design and Sustainability offering a holistic approach to )
Design and Engineering had been Chair = TU Deift See-the link here. - Sl

released. This time it is a special the lea q role t 4
- P Conference an Building Enyelopes With the leading role that building engineering Presents developments
about glass, an challenging material ty o A st 10t (W cs started to have for achieving

in structural glas: arch and

inable building designs, the the
z section Climate Design at TU Delft

BuckyLab intro-06 was inaugurated from a cooperation

5 1

for engineers and designers. The

practical applications Covers a

ournal i
J wide range of research on

/i BuckyLab intro-06: Marcel Bilow

gives a small introduction about

BuckyLab possibilities and activities
Part 06/07.







