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Designing for Climate

“The first American house built in war-time Java completely bewildered natives
there. Instead of building walls of local bamboo, which is closely spaced to keep
out rain while admitting light and air, the white man put up solid walls to keep out
light and air, and then cut windows in the walls to admit the light and air. Next, he
put glass panes in the windows to admit light but keep out the air. Then, he
covered the panes with blinds and curtains to keep out the light too.”

Ken Kerr, 1978
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http://69.143.5.2:8080/arup/reference.jsp
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Arup is no ordinary firm

We are an independent firm of

designers, planners, engineers,
consultants and technical S

specialists offering a broad (N3
range of professional services.
Through our work, we make a
positive difference in the world.

We shape a better world



facade engineering
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Architecture

| The ‘Impact’ of
Services Building Envelopes

e 15% - 25%+ of
construction costs

* Interfaces “It’s where the
problems always arise...”

« Appearance of building
* Filter inside/outside
Structure « Added value

* Reduced risk

« Control costs
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Commaodity

Architecture

Commodity
Firmness

Delight

[ Vitruvius |

SRESS
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Facade Engineering

« ‘Grey area’

 From traditional to non-
traditional methods and
technologies

« Multitude of specialist
skills, knowledge, and
Intelligence about industry

* Emerging specialist
‘discipline’

* Qualifications?
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SOCIETY OF
FACADE

ENGINEERING

Society of Facade Engineering

FACTS: Established in 2003. CIBSE Society. Supported by RIBA and IStructE. Growing
membership across industry and regions. Currently around 250 members (Affiliate /

Associate / Member / Fellow).

BENEFITS: Recognised professional status and FSFE / MSFE designation. Enhancement
of carrier opportunities. Networking. Events. Magazine. Technical forum.

www.FacadeEngineeringSociety.org

Facade engineering
| & the design teams
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Plantation Place, London EC3
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Plantation Place, London EC3
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Internal Anatomy
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The Lower Levels



Lower Levels cladding system
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Upper Levels cladding system
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Upper Levels cladding system
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Upper Levels cladding system

Predicted
Temperature
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Computational Fluid Dynamics Study :

Upper cladding in hot summer
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The Garden in the Sky
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Upper Levels cladding system
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Plantation Place South
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Plantation Place South
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Plantation Place South
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Job Number: 39203-72
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C. Plantation Place 1
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ArupFacadeEngineering
Date: 15/11/12006 A P\U P

Jod Number: 39203-72

Ropemaker Place DRAFT

m ?‘@xﬂ% ; et u-m‘j-w/«.’lf.

Building Physics Report—Stage C Rev 02

The adjacent sketches show how the proposed geometry will
mncrease the surface area of the buiding significantly. This
increased surface area will result in more heat loss through the
building envelope than with an equivalent flat buiding facade.

In order for the energy model to be able to compare the two
scenarios of a flat fagade and a semrated one, the serrated
fagade has been given an equivalent U-value for the fiat
projected area of the fagade.

For simplicity and in order to facilitate companson and further
processing of the results, the ncreased transmission area of
the proposed design has been translated into a corrected (or a
‘projected’) U-value in the plane of the fagade. These

performances are as follows:

1. Flat Fagade, Base Case Uovse = 1.7TWIM’K
2. Semated Fagade, Design Target U, s, = 20Wim'K
The target U-value is based on estimates of likely component
perf and area weighting. Subsequent studies will focus
on the detailing of the curtain wall and the target will be
adjusted as required.

A description of the energy modelling cammied out to date and
the assumptions made to date follows on the next pages, along
with our preliminary results which suggest significant
reductions in the annual cooling energy load on the East, South
and West elevations.

¥ RnmL READF SEOCATED [eALE /5 #EEARK ' X
THW AR Ao, => a-Mﬂ@mW‘?M”’W'MWf

Comparative Fagade Area for Energy
Model
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Basic assumptions .

* Uy = 1.40 W/(m?K)
= Air filled DGU, high performance coating 68/34
= Aluminium spacer tube

Ogi min_= 145 ) -
=075

Pe= 1%

P 71%

9= 5%
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ArupFacadeEngineering
Date: 16/11/2005
Job Numbes: 33203-72

ARUP

Profie 1 : Daily profile (weekdays} for intemal gains

Profie 3 : Daily profile {weekdays) for Ventilation and Infiliration
{SBEM Standard Scenarno)

Profie 2 - Daily profile (weekdays) for Heating and Cooling Operation

sy s T

Ropemaker Place

DRAFT

Building Physics Report—Stage C Rev 02

The adjacent diagrams illustrate the operational profiles
assurmed in the energy model for all of the three scenarios.

The basic assumgtions can be summarnsed as follows.

{1 The SBEM Standard scenario

Weather file:
Occupancy:

Lighting:
Equipment [ small power-
Heating set point:
Ciooling set point:
Infiltration:

Weather file:
Occupancy:

Lighting:
Equipment [ small power-
Heating set point
Cooling st point:
Infiltration:

CIBSE London TRY 2008
&n’.fpemm

18.75Wim*

15Wim*

22°C

24°C

0.15ach

. Ventilation: Elis/person ‘
’ 2 The Clienr's Brief scenario ‘

CIBSE London TRY 2008
10m*iperson

12WIm*

258Wim*

21°Cc

2C

0.15acth

Ventilation: 18l/siperson
r 3 The Low Energy Tenant scenario \

\

Weather file: CIBSE London TRY 2008
Ciccupancy: om-iperson
Lighting: AWim*
Equipment [ small power:  7.5Wim*
Heating set point: rc
Cooling st point: 24°C
Infiltration: 0.15ach
L Ventilation: Blis/person J
Perimeter zone: 4.5m
Limited cooling capacity:  B9Wm* (assumed)

Energy Study — Assumptions
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PP1 double-skin fagade PP double-skin tagade cument design
200Wm* A00WIm
Wheating B cooling
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. British Land

Ropemaker

Our new development at Ropemaker, London EC2, has been
designed to provide an attractive and sustainable building
for occupiers, meeting their needs today and tomorrow.

With planning approved In April 2007,
the 20 storey bulkding will provide
583,000 sq ft (55,000m¢) of office and

ltmsneendsslgmnyﬂwhssoemes
for a range of and construction
has begun with completion scheduled for
mid 2009,

15% lower CO,

Ropernaker |5 on targat 1o achieve 15%
iower predicied carbon emissions than
sat out In the Buldng Reguiations.

BREEAM

expected {0 achiove an
xx:»lc'r [)UNA'nMc BREEAM is the
moat widedy used emironmental asscszment
method for buldings. For mom inforrmation
visi wanw broeamong

50% green roof

We are designating 50% of the avalabie
roof space as green root. T

eraa wil be partially oo
and 5ol over 3 wateepe
to enhance blodversty

Al enargy used for haating
water and space wik
1rom renewabie SoUrces,

genarating enough power

>

Al'wood el coma from
sustainably managad sourCes.

We wil be coiacting ana
re-using rainwater
mains water usage,
anough waler each yeer 10
8 10,000 bath tubs.

Materals from cemoltion
have bean usad to form
femporary works o construct
1he bulding.

30 loca studants have
bean given tours of the site,
ralsing awarensss of career
portunities within tha
construction NAustry

O @ O

Developing sustainable buildings

“We aim to lead the markst
in developing and managing
buildings in a sustainable manner.

utilise energy, water and waste,
we conserve the world's resources
and can also reduce our costs and
thosa of cur occupiers.”
Stophen Hoster Cricl EXcutvg

Sinca 2004 we have been working with

Our empioyees, conauitants and contractors to
Impiameant the Briish Land Sustainab@ty Bref
on &l our Savelopments, NCLENG Ropemaker.

This Brit armes 10 ensure that our projects
are deeigned and constructed

sustanatty,
by estatiching appropriate objectves and
, standards,

and rasng awarenass of environmental Esues
and opporturities.

1 2005 we fevisad and Improved the
Erief folowing an ndepandent raview.

Wi @50 ceveloped 3 Sustanabilty Srisf
for Returbishments and a Sustanabiity
Guice for Acquisitions. You can oswmioad
thasa documents fom
werw_brttishiand.com/downioads

British Land's Ropemaker development incorporates

a wide range of sustainability measures. These will enable
occupiers to reduce energy and water use, cut down waste,
decrease carbon emissions and lower associated costs.

Managing energy

Doubie giazed 1ling fagades Wil reduca

ihe enargy required for cooing by up

c d o & flat tagade. The faca:
dars to Instal low

hare wil be

used for heating and space wil come
FOM renewabia SOUrces, equivaint to 20%
of tha annual enargy consumption.

Managing water use
niroducing ‘watar saving Maasures and
narvecting ranwater wi reduce mains waler
requIaments and minimse
¥mpact on loca arainage systerms. Malns
waer usage wil ba montored through meters
inkad to the Buldng Managamant Sy
Aarwater wil ba collected and re-used to
fush Wes.

porcly Wik hep to
g @bia resourcas and
reduce the costs of franspor, materiats and
Glspocal. Materats Tom demolltion have baan
n EEV m lcd"oya'y WOrks 1o cof uct
t and the extsting buth
Walls Wa be used to busd the largar baserment
Fea A 3.'9{‘( 5% of materiais by vaua Wil
have M'LO or YC'U'JZ*.. 33('58" L

Sustainable travel

Encouragng occuplers and visitors 1o use
pudic ranspart and bicydes 'wil fecucs car
use and assockied emissions. Ropemaker

15 located close to axoalent pubic fransport
ks, Inchiding Moorgate and Liverpoot Street

Tha development vl a0 feature
ure, nemal cycia 5paces 'with nigh
quaity Iocker and shower faciities.

Enhancing biodiversity

Ennancing the local ecosysiem at Ropermeker
wil aod to cthveness as aplace n
WIich o ok cs. Decignatng 50% of the
avaiable roof space &5 grean roof wil snhance
blodiverstty, provide an attractive area for
occuplars and mprove the appearanoe of

the buiking

1 A cross 93ction of one of the green oo, showng
(arcen laan:, Qreen BASCERINg, 60020028
and amentis.

2 An artist’s impression of one of e green 1ok,

showng e graan roots 2nd the
photovoitale snd solar panets

4 A sketch showing how e oentaon of Ropemaker

helps 10 matmiss sokar conl
utie gand Sting tagaces that
ey required for coolng.

The development of Ropamaker
Is Informed by gukdance and best
practice from sources Including
Arup, BREEAM, Islington Borough
Councll and the Mayor of London,
as well as a range of British Land
policies and plans.

British Land has a carefully imed
2.6 million sq t (241,500n) office
development pipeline coming to
fruition between now and 2011.
Other developments Inciude;
201 Bishopsgate and

The Broadgate Tower

The Leadenhall Buliding (EC3),

and Regent's Ptace (NW1).

Prrtad on T unaoesed paper rardactizn om0

de-riac! pewt CyvaTer wen, Prred & 150 14001

by Syrmrgy mng her amererresl mr
rhxan

[ e rayeat
or fim praeang chamcals wers cuns. Al dhesecty @ &gt
o rerewadtde sousces
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Arup Associates

ROPEMAKER FACADE

Anup Associates
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“He who innovates will have for his enemies all
those who are well off under the existing order of
things, and only lukewarm supporters in those
who might be better off under the new.”

Niccolo Macchiavelli (adapted from Gordon Graham, 2008)
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The Integrated
Building Envelope

www.IntegratedBuildingEnvelope.com

BYGGERIETS/NNOVATION

BUILDING LAB DK
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Innovation

Curtain Walling
Pultruded GFRP
e Consortium

INTEGRATED FACADE SYMPOSIUM | San Francisco | 21 APRIL 2010 A RU P



consortium

Arup
Permasteelisa
Fiberline

Art Andersen
3XN

Make

Cabot

BYGGERIETS/NNOVATION

BUILDING LAB DK
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Facade Specialist Contractor

Product Installation

T T =

Architect & Joint
Client H Venture H

Sub-contractor
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pushing the envelope

natural ventilation

e e o
- heating

wla,sﬁsstant

mechanical ventilation

28 ._\ \ . ‘
— composite action

h Mics .

b Y

~

switchable

erX|bIe \\ daylighting
transluceney\ - | By by
fluidised Wl e

dynamic insulation

double skin
louvres




ldea

* Low thermal conductivity
- Large pultruded sections
« Compact (slim) system
 Structurally bonded

* Lightweight

* Limited number of parts
* Appearance
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GARTNER

page
&5

woture Mo 1) GRK-pand plcaure No. 2. GEK-panel with meeral wool filing
14

f[Hz] R [dB]
100 18,6
125 19.3
160 16,6
200 11,6
250 21.1

315 31,3
400 39,3
500 36,0
630 42,8
800 45,7
1000 41,0
1250 46,2

1600 47,9
2000 48,9
2500 51,6
3150 52.5
4000 47,1

5000 42,2

picaure No 4 GFK panel with glass pane ahea!

pcture No. 3 GIK panel in 1est opening

Sound reduction index R [dB]
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studies by MAKE architects
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