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National Conference On Green Design
Klaus Bode — 15" February 2013

Sustainable Design
A partnership between architecture & engineering
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St. Peter’s, Rome

Master Builder
Dogon Village Elder
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Dogon Village, Mali
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Traditional Collaborative Design Approach
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London, UK

Velodrome, London 2012 Olympics
London, UK

Category:

Value:

Dates:

Client:

Architect:

Structural Engineer:
Landscape Architect:
Quantity Surveyor:
BDSP Role:

Sport

Not Disclosed

2007 - 2012

Olympic Delivery Authority
Hopkins Architects
Expedition Engineering
Grant Associates

CLM Delivery Partner

M & E Services Consultant
Environmental Consultant
Lighting Consultant
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How to break a world track record

How to break a world track record
The clue lies in the periodic table
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How to break a world track record B|D
Gas physics — the science S|P

Molecular mass of dry air Molecular weight of water

Nitrogen = 28 & Oxygen = 32 Hydrogen = 2 & Oxygen = 16

as you increase the humidity, the water molecules displace some of the
oxygen and nitrogen molecules

therefore

for a constant volume, air density decreases

How to break a world track record
... and with it comes speed!
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Velodrome, London 2012
The conflict of interest — cyclist v spectator

Velodrome, London 2012
International events v general training conditions

= Hot & humid - min 24°C, ideally 28°C = 18° to 26°C according to season
= Minimal air movement = Good air movement in summer
= 2000 lux evenly distributed = 300 lux evenly distributed



Velodrome, London 2012
International events v general training conditions

= Hot & humid - min 24°C , ideally 28°C = 18° to 26°C according to season

= Minimal air movement

= 2000 lux evenly distributed

= 20 days per year

= Good air movement in summer

= 300 lux evenly distributed

= 345 days per year

Velodrome — Environmental Concepts

Summer Strategy

Winter Strategy
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1. Natural Ventilation Air Inlet

2. Natural Ventilation through Fruit Bow!
3. Natural Ventilation Air Outlet

4. Fans to boost Natural Ventilation

Natural Ventilation

i ~=———1

1. Fresh Air Intake
2. Ventilation through Fruit Bow!
3. Stale Air Exhaust

Active Heating

e

1. Underfloor Heating
1. Underfloor Heating 2. Heated Fresh Air
2. Heated Fresh Air

3. De-satisfaction Fans

Environmental Design Concepts — Heating/Cooling/Ventilation
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Airflow Studies B|D
Option 1 SP

Airflow Studies
Option 2
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Airflow Studies
Option 7 — Final

%E

London 2012 Olympics — Environmental Targets
Velodrome Carbon Emissions

Renewable Energy Renewable Energy
Efficiency of Infrastructure
Efficiency of Infrastructure
Efficiency of
Building
Efficiency of
Building

Targets Predicted
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Velodrome Water Consumption

London 2012 Olympics — Environmental Targets B/ D
S(P

Targets Predicted

Velodrome, London 2012
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lack of knowledge ?
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how big is our ego?
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do we lack capital?
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so what is the problem?
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Attitude !

Integrated Design Approach
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The Role of the Environmental Consultant
Bringing Architecture & Engineering togther

Architect Environmental Consultant Engineer
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Design Team Work — it is all about communication
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BDSP Design Methodology

BDSP Design Approach
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Accra, Ghana

One Airport Square
Accra, Ghana
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One Airport Square
Structural/architectural/environmental integration
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One Airport Square
Solar protection — Irradiation mapping on facades - Overhangs
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Typical floor plate — overhangs
Horizontal shading - In-situ concrete

Typical floor plate — design development/optimisation B|D
S(P

Horizontal shading — overhangs studies

Typical Floor — as per 15™ of April Typical Floor — as per 16™ of May
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Overhangs parametric study — V2 floor plate
% energy in use reduction v. overhang depth & orientation

o ® Fagade 2

w4=Fagade 5

et Fagade 4

One Airport Square
Daylight distribution

Typical Floor Modelling

Glass - Guardian Clear
with Sun Guard coating

External structural
beams included

25



One Airport Square
Daylight distribution on a typical floor

One Airport Square
Glare study

632
672
512

For 60% of the UA
Daylight Factor > 2%

Meets Green Star targets

2/26/2013
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One Airport Square

Daylight — Atrium canopy
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One Airport Square
Daylight — Atrium canopy

Solar Control glass
50% light transmittance

Level +8

Level +6
Level +5

Level +3

Level +1

80% with fins 60% with fins
min value 3.69% DF min value 2.83% DF

Parametrics
Varying Transparent /Opaque ratios

One Airport Square
GS energy model — Inputs

* Includes most energy users:

* Space cooling

* Fresh air provision

+ Fans, pumps consumption

| « Car Park ventilation consumption
] cetc....

1,226,672 622,000
53,574 49,000]
444,055 134.000
264,000 393,000
50,000 30,000
63441
21,096
7.500

28
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One Airport Square

GS energy model — Results

Building EnergyConsumption

2,000,000

1,500,000 H Miscellaneous Fans

Car Park Ventilation

m
o
g 1,000,000 I— Fresh Air Ventilation Fan

H Cooling Supply Air Fan
Chiller

500,000
Chiller Pump

Notional Mech Vent Mixed Mode

One Airport Square
GS energy model — Conclusions

Building EnergyConsumption

2,000,000 4D7

1,500,000 . m Miscellaneous Fans

m Car Park Ventilation

Fresh Air Ventilation Fan

1,000,000
D = Cooling Supply Air Fan
|

Chiller
500,000
Chiller Pump

Notional Mech Vent Mixed Mode
« Mechanically ventilated model (cooling set point at 26°C): achieves 7
Green Star points and is 40% better than the notional model.

» Mixed mode model (cooling at 28°C): achieves 10 Green Star points and
is 50% better than the notional model.

29



2/26/2013

Diagonal grid structure

Diagonal grid structure — precast concrete

30
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Diagonal grid structure — precast concrete
Prefabrication — manual labour

Diagonal grid structure — precast concrete
Off site (but very close) batch production
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Diagonal grid structure — precast concrete
Installation on site

One Airport Square, Accra
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Thinking tomorrow — acting today

Political, Legislative & Economic Frameworks B(D
S(P

Today & Tomorrow

Greenhouse gas emissions will be increasingly scrutinized,
regulated and priced
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Political, Legislative & Economic Drivers

Environmental Timeline

ENVIRONMENTAL TIMELINE

2080 80% Total Carbon Reduction
Emission Reduction

2080
40% CO, reductions
20% Co, reductions All new buildings to meet Low and Zero
: Carbon Standards (EU)
2020
Zoro Carbon New Non - Residential
Busdings (UK)
2019 —
Zero Carbon New Residentisl Bulkdings (UK
2016
LEED v
2013

O COP 15 Copenhagen Summit ‘09

o e |

==

{5\ sovm summn vz

Dow Jones Sustainabillty Index

LEED V1

|
E I Kyoto Protocol 97 A,

PassivHaus Standard
for o Buiings

(

Legislative Framework

Development of Energy Efficient Housing in Germany (1980 — 2004)

250,

200{ “ ‘
S
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150]
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100]
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Climate Change B/ D
Strategic Measures SIP

The effect of climate change on companies’ operations are
now so tangible that the issue is best addressed with the
tools of a strategist, not the philanthropist.

Danger of 'Greenwash’

35
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Wiping away 'Greenwash’
Characteristics of ‘Greenwash’

Economic Framework
Minimum Business Position

Implementing best practices in managing climate-related
costs is the minimum required to remain competitive

36
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Economic Framework B|D
Optimum Business Position SIP

Go beyond operational effectiveness and become strategic

Economic Framework
Cost v Value v Investment

1st Cost (short term/immediacy)
V.
Operational/Lifetime Costs (medium/long term)

37
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Capital Cost v Operational Costs

Initial Capital Costs

Recurrent Costs:
Maintenance, depreciations,
staff-related costs etc

85%

Staff-Related Costs

25 Year whole life expenditure profile
of office occupiers —inc salary

Longevity of Investment
Rate of change over time

IT
Furniture
M&E

replacements

Facade

Structure

Foundations

38



2/26/2013

Economic Framework B|D
Cost v Value S|P

Future proofing — consider tomorrow today strategically, so
as to be able to adapt to both foreseeable and
unforeseeable market changes

Future Proofing

39
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Future Proofing
Today vs Tomorrow

TOMORROW

Pollution

Pollution

Noise/Air

Extremely Relevant . Very Relevant . Relevant Not Very Relevant

Carbon Exposure
Desigh Methodology — The Economic Case
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Typical floor plan

Cellular plan configuration

Callufar Laymut: T Tenant Spik.

TENART | TERANTZ e e i ey 2 100 o e
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s wh ik o raa and amals
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Caliar atiza e 10 Ke dask
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T teak 30H2
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Caiar ciicns

Wasing Racea

Typical floor plan
Open plan configuration

Cpen Flas Layout
Prpe—

Dlansity 8300 par parazey
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Typical floor plan

Architectural & structural grid

=0 ) 1000 0
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Typical floor section
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Typical floor section
Precast concrete panels — thermal mass

Office Floors

Optimising thermal performance

Energy Optimization of a typicsl
atfice floor
Tha folkewing analpeis summarisas

with a ypical Ska Pardo bulking. The
analysis azsablshas e 'gresrl mads!
raprezariatve of the cptmesd case
hattha davslaparweuld pravica o the
wrant

Furthar analyz shows the pozsile
varistins that may bo dono by the fonant
aftor eccupying tha bulkdng and how

It would aFfect tha parformanca of the
izrean! medal.

‘assumac without ary aturalvaniiation,
ol shading and wih na inemally
atpozact thermal mazz. The glazig
pariions, occuparcy pattam and
Incarnal luads Dighting and squpmang
tha sama as 1 ypical Ercekin
W offcs flocr to hava a reaistc

‘comparison. Th following cases shaw
& compartson In arma of reduction
‘ooling raqurement when campaedn
he basa caza.

Caso 1: Matural ventilation and
thermal mazs
s axtablshad In tha cancet dusign
ard

siraugius 1o achiona Indoor carart

ad reduce tha coolng losds. From e
cyrarmic tharmal aralyms, it was feund
that a sipiicant dacraase of cosing
oads, mcrs than 603 was schiovod by
applying theza statagies Addiscaaly
thasa sraagies wil el n reccing
Iremal tamparaturs flociustirs.

For tha doytme verniuian, the lowar
and uppar windows wars aszumed o ks
pan 52 23 to fish autas mch haat
guis as pasaible. During tha nighttima,
tha top window was aasumsd t ba opan
2 e mize alow and catact batwosn
tha cool outida wir and the thermal mass.
of tha ook, This halps in purging out
tha haat (quined orar tha day)from the
tharmal mazs.

Case 2: Solar Contral

San Paul racaives  larga amowrt
f solar racinton anmualy, beth F farm
of dract and diffusad radinen. Alec,
High tamparaturas in combination with
sobar radietion can cavsa sigrifcant
discomiort The diect companent of
the radistion i signrcandy reduced by
atzenal shackng whika ha difusad and
reflactod compensrt can b contollad
ey using sclar conalad glzing en sclar
blnds.

“Tha analsis medal was tested for tha
shedng dagn as cursnty proposed
for Brookin V. The kay sharirg sirtagy
Inchodas: hertzorial shads on Horth
focad, varteal adas
combratcn of harzormala and varticals
e the south sast facario an dansa

shadig o tha Nerth Wast
fecada. Tha analyeis cenfirns & furthar
0% improvemant over the ratusally
vartlatad bulking b asopting solar
conroland sheding alons providas
around 265k imrovament whan
compar to busa casa.

% TR L L
Case 3

g office approach
am openation

s fo shallow pln doph, Breckln
W has baan dasgried o maximize
eyl o tha ioor spaces. Tharfors
with esuced nwed far artfical Ightng
and using Intallgant contra systams
ikm daylight kg and effcins off
‘aqupmant,tha fotal itermal loads can
ko redacad, Furthor improvomant may

maximiza the fiiciency o the oifce
=pace, urd 10 139 the pusswa stagles
as praposed.

Thia case tharwtora repvasarts &
groor bulking model hat tra Eroukln
W t3am rtsnds t davslop for tha terant.
Temas nbsarvad tha tis ‘raart modl
woskd eguimm about 5% loss cooling
compared 10 typical S8 Pake Bulding.

Thavarstiors anayzad bakm
reprasant tha possiia varisions by
torant afar occupying tha bulkding thr
may efect tha bulkinge performanca
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Office floors — fagade optimisation

Daylighting studies

315 Office Tower
Daylight
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Economic framework — creating
‘value’
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Economic Framework
Innovation

Sustainability is the key driver of innovation

Environmental design - value

Different energy prices — moderate, high and extreme increase in energy
price

Green Building - GB
GB - Moderate Increase
GB - High Increase

Occupancy Start

GB - Extreme Increase

Investment Return

Traditional Building - TB

TB - Moderate Increase

TB - High Increase

TB - Extreme Increase

46



Economic Framework B|D
Cost v Value SIP

Achieving more with less — truly intelligent design, requires
appropriate ‘thinking/design time’ — saving on design time
Is a false economy

each building has its unique set of issues to be managed

Economic Framework
Cost v Value

Intelligent/integrated design — choosing the right team

paying proportionately more on fees to deliver intelligent
design can generate disproportionate increase in asset
value

2/26/2013
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Economic Framework
Cost v Value

Risk management

Economic Framework
Cost v Value

Speed of construction

48



Economic Framework
Cost v Value

Minimisation of waste

Economic Framework
Cost v Value

Prefabrication

2/26/2013
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Economic Framework B|D
Cost v Value SIP

Use technology to design out technology

Apply sophisticated design tools to simplify design
solutions

Visual and operative prototyping —

BIM — embedded intelligence

Economic Framework B|D
Cost v Value SIP

Achieving more with less — truly intelligent design, requires
appropriate ‘thinking/design time’ — saving on design time
Is a false economy

each building has its unique set of issues to be managed

2/26/2013
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Economic Framework
Cost v Value

Intelligent/integrated design — choosing the right team

paying proportionately more on fees to deliver intelligent
design can generate disproportionate increase in asset
value

we should challenge and be prepared to be
challenged in an open and constructive debate

we must change our mind set

51
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“We can’t solve problems by using the same kind of thinking
that we used when we created them.”

A. Einstein
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