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100 years ago, only 10% of the world's population lived in cities.
Since 2007, this figure has risen above 50%.
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SOURCE : Impression from the film Metropolis of Fritz Lang, 1927






Urbanization and tall buildings

NEW YORK
237 150m+ completed buildings
30 under construction

ISTANBUL
33 150m+ completed buildings
10 under construction

<
ﬁ SOURCE : http://skyscrapercenter.com

SHANGHAI
124 150m+ completed buildings
13 under construction

LONDON
16 150m+ completed buildings
3 under construction



SOURCE : Global Cities




“While fOSSi ’ fu e’ S are being exhausted,
Global €NErgy coNsSUMPtIonN continues toiin-

crease.”

/9%

of the natural resource are consumed by cities

90%

of electricity is consumed by buildings

R
ﬁ SOURCE : http://blogs.ucl.ac.uk/energy/2014/03/07/overview-of-building-energy-consumption-in-hong-kong/



Total Energy Consumption in Operation

‘ Compliance ‘ Unregulated Energy Use ‘

W SOURCE : Carbon Buzz



EU larget
20%

of the final energy consumption
from renewable sources by 2020

w
SOURCE : http://ec.europa.eu/energy/en/topics/renewable-energy



UK's Response
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Local Council Planning
Requirements-Camden

20%......

in on-site carbon dioxide emissions
through Renewable Technologies

SOURCE : https://www.camden .gov.uk/ccm/content /environment /planning-and-built-environment /two/planning-applications/making-an-application/support ing-documentat ion/sustainability-statements -design-and-construct ion/



The solar energy that is currently available exceeds
the annual energy demand by 400 times.
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Annual energy demand

Available solar energy 400 times

<
ﬁ SOURCE : Refer to Sapa-solar
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ROOf 20m?= (10 x 1.5 m2.PV Panels)
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(1500 x 0.6m2 BIPV panels)

Il A
I"SOURCE:; http://vx‘cﬂN\f/g.ur[oan75_.odg/_l{)l}:)g/work-starts-on-the-twisty—45-storey-quury-baItimore-tower-in-canary-wharf-london/ .

: . A;e]/pical 30 sf0||'y building in London. Opaque and transparent BIPVs are applied on the South facade balcony
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BIPV applications
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Infrastructure canopy
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Double skin facade

&

A
&

.

el . N, N N, U WO O, WO WA

et 3

Building shading device

Infrastructure ) .
1141 "
HEN ' - o
RN o
e -' ; AL~
H B J : y 4
: g y 4 4
O i : +,
H B Wil
O % | B Outdoor pavement tiles
- . - A :g/: g
L
b A& Y
Facade ; -
3 A
A 4

'1 Street furniture
Building elements



Holistic approach

Green roofs inmulate the
building to reduce heat gain.

SUSTAINABLE URBAN
f DRAINAGE SYSTEMS
Replicating the natural system in
combination with bioswale to reduce the
emironmental impact.

PR P P T PT PO, e P T WPy uesss ot TR R BIODIVERSITY
: Ecology zone to provide
habitats for animals and
mtroducing indigenous flora.
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This includes Eghting and AHUs in
combimation with chilled floor slabs.

VWASTE
RECYCLING

Photovoltaic paneks for on-
site energy generation.

WASTE WATER
MANAGEMENT

Recycling waste water

on site and using it for
- flushing and irrigation

reduces water demand.
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S\ ORIENTATION

~ Teaching spaces are orientated
north- south to minimise solar
heat gain.

ENERGY

[ FOOTPRINT
Energy footprint SOKVWH/mYfyear.

HEALTH AND

WWELLBEING
Building podiums with open
ground levels allow for well
ventilated social and dining
space.

ECO- SCHOOL
Using the building and its
SyStEmS as an integrated part
of the ourriculum.
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HOK's 6 Steps to integrate sustainable design

il DISCOVERY & DEFINITION

Q CLIMATE & PLACE
g LOAD REDUCTION

4 INTEGRATED SOLUTIONS
]

5 RENEWABLE SYSTEMS

6 OCCUPANCY
A



DISCOVERY & DEFINITION

CLIMATE & PLACE
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HOK's 6 Steps to integrate sustainable design

il DISCOVERY & DEFINITION

CLIMATE & PLACE
LOAD REDUCTION
INTEGRATED SOLUTIONS

RENEWABLE SYSTEMS

6 OCCUPANCY
A



RENEWABLE SYSTEMS

Optimum Tilt Angle Optimum Orientation Roof Mount Production
North

100%

6%
SBSTRTA
Total Energy Consumption  Roof Mount Production

West \ East

CO: Offset PV Area To Achive NetZero

2500 194.0° 167,856 SF

,910
3000 2 125,892 SF
[\
8 2500 South
lSC) 2000
+ 1500 8,953 MBtu 50,357 SF
5 ;
£ 1000 873 Prodction
7y —
500
674 17%
0
National Average ASHRAE 90.1-2007 2030 Target Roof CO2 Offset National Average ASHRAE 90.1-2007 2030 Target
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Our Vision

160 Years of History Now The Near Future
< . » ¢

Individual Control Aesthetic
& Overshadow

[ . . I
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50s-80s - | Cost | BIPVs apply in all new, existing
| |
| : |
[ I
[

The efficiency improved buildings & urban furniture
and cost came down

significantly ,.--.. .
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: Subsidies to Speed : Lot :

: Adoption

1839- Experimenting o’
with metal electrodes : 1 * IEETLRIN . :

Maintenance
& Life Span

Mature Technology =

Energy Storage Allow Creative Freedom

SOURCE : http://sunlightelectric.com



BIPV & Transparency

Michigan State University researchers believe that their transparent Onyx Solar Photovoltaics Transparent Glass installed into San Anton Market, Madrid (Spain)
solar power-generating cell’s flexibility will prove a hit with the solar
industry

Oxford PV

Sphelar® by Sphelar Power
Based on crystalline silicon balls, ® module
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The Francis Crick Institute

PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design

and elevational treatment.
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electricity use of 45 average hous
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The Francis Crick Institute

9430 PV Louver Panels

1750m3
205 MWh [ year
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cture was invited to collaborate with HOK al’Chllt ts
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» Tha compactress of the » Tha ventilation and dramatic = The ability of the ! « Lise of courtyards and » The afficiancy in » The cultural tendancy to
daylight of the i scraen to filter the sun and in traditional shaltering the sun pocupy the outdoor
create poetic patterns of Arabic structures ! i
shade and shadow

w King Abdullah University of Science & Technology (KAUST), Saudi Arabia
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King Abdullah University of Science & Technology (KAUST), Saudi Arabia
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SUSTAINABILITY DIAGRAM

W King Abdullah University of Science & Technology (KAUST), Saudi Arabia



Most effective strategies - Passive design/ Compact design / Self shading
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King Abdullah University of Science & Technology (KAUST), Saudi Arabia




Taichung City Cultural Center, Swallow’s Nest
Competition Entry

Taichung, Taiwan

Vincent Callebaut Architectures

BIPVs are applied in the envelope

Novartis Basel Campus
Completed 2009

Basel, Switzerland

Gehry Partners

BIPVs are applied on the roof

c

California Academy of Sciences
Completed 2008

San Francisco, USA

Renzo Piano Building Workshop
BIPVs are applied on the canopy

Sino-Italian Ecological and Energy Efficient Building
Completed 2006

Beijing, China

Mario Cucinella Architects

BIPVs are applied as partr of the shading devices

Ferrer Research & Development Center
Design Development

Barcelona, Spain

William McDonough + Partners

BIPVs are applied on the facade



Sustainable Buildings: Intelligent & Beautiful?

Contact:

JOYCE CHAN
Senior Associate | Sustainable Design Leader

HOK

joyce.chan@hok.com
t+44 (0) 20 7898 5226

Qube, 90 Whitfield St | London W1T4EZ UK | UK




