Foster + Partners

Nova Building Expo: The Net-zero Carbon Transition

Near-Zero emission and resilient building




Over 50 years of innovation and sustainability
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Global Greenhouse Gas Emissions by Economic Sectors




Black Carbon Emissions, Gigagrams
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Source: Climate Reanalyzer, Climate Change Institute,
University of Maine, using data from the National Centers for Environmental Prediction Global Forecast System




Black Carbon Emissions, Gigagrams
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The Fundamental Science — Ecological footprint and carbon must balance




Global Heat Tracking, Climate Change Institute
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Source: University of Maine, using data from the National Centers for Environmental Prediction Global Forecast System




160
ppbv

1600
ppbv

https://www.windy.com/-CO-concentration-cosc?cosc,31.878,23.027,3




4
sl
f

il
T

s
rmee !

il

i

¢
|
|

I




First Global Urban Planning Conference
New York 1898
“After three days of brainstorming and
debate that went nowhere, attendees of
the conference, frustrated and
resigned, called it quits on what had
been planned as a 10-day affair.
Participants had hoped to hammer out
a solution to the horse problem and its
smelly attendant consequences, but
Instead, seeing no way out of the morass,
they disbanded and went home.”




Linear Economy vs Circular Economy

LINEAR ECONOHY RECYCLING CIRCULAR
ECONOHY ECONOHY

Moving beyond the TAKE - MAKE - WASTE approach to resources in the built environment
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Electric Deliveries 1950

Lessons from the past

In the early 1900’s milk was delivered by electric vehicles in recycled bottles and groceries in paper bags.
This was a world without lobbyists
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Paper Bags 1912
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Milk Delivery 1880 Bottle Recycling 1910




— = = m—— = e e ———

k
Armature Shaft Lo

\ Washer

P B _

Terminal Drive Shafi Pinion
Key-Way —\ Spring Bendix Cover

BENDIX ASSEMBLY \
STARTING MOTOR Mounting Bracket Set Screw

Armature Shaft

Oil Cup

Generator Driving :
Pinion

Terminal

GENERATOR

Ford Model T Starter Motor 1919







———y

S e s




“Depicting roads as chasms _7) ¥ ﬁ m£
and crosswalks as rickety -ma- - I
planks spanning them shows oL BSEs
just how lopsided the ;_J ‘ ot
proportions of a normal | ¥
urban street cornerreally | =
is."— Vox, image Karl Jilg, =
2021
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1973 Opec Qil Crisis






GROWTH OF ATMOSPHERIC CO2 AND AVERAGE. GLOBAL
TEMPERATURE INCREASE AS A FUNCTION OF TIME
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EZXON RESEARCH

AND ENGINEERING COMPANY

PRODUCTS RESEARCH DIVISION

J.F. BLACK
Scientific Advisor

P.0. BOX 51, LINDE

June 6, 1978

The Greeéhouse Ef fect

Ref. No: 78PR 461

Mr. F. G. Turpin, Vice President
Exxon Research and Engineering Co.
Petroleum Staff

P. 0. Box 101

Florham Park, NJ 07932

Dear Frank:

The review of the Greenhouse Effect which I presented to
the Exxon Corporation Management Committee last July used only vu-
graphs, without a prepared text. Last month, I had the opportunity
to present an updated version of this talk to PERCC. The attached

N. N.J. 07036

text was dictated shortly afterward to satisfy requests for a written

version of the talk from people who had not heard the presentation

last July. Also attached is a summary.
Sinf;rely,
s
JFB/mbh £/, F. BLACK
Attachments: Summary
Text
Vugraphs

CC: Messrs. N. Alpert
W. M. Cooper, Jr.
E. E. David
E. J. Gornmowski
R. L. Hirsch
F. A. L. Holloway
P. J. Lucchesi
L. E. Swabb, Jr.

.
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Paris Agreement target
of 2.0°C is not enough

ipcC

INTERGOVERNMENTAL PANEL ON ClimaTe chanege

Global Warming of 1.5°C

An IPCC Special Report on the impacts of global warming of 1.5°C
above pre-industrial levels and related global greenhouse gas emission pathways,
in the context of strengthening the global response to the threat of climate change,
sustainable development, and efforts to eradicate poverty

" (Summary for Policymakers)
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We need to limit
global warming to 1.5°C

wMo  UNEP

2.0°C 2015
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Net Zero and Infrastructure

Zero emission cars are not the answer
The answer is in decreasing the need to travel or by using more efficient ways to move people



These vehicles
are carrying...

69 people
who could all...
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“Adding car lanes to deal

with traffic congestion is

like loosening your belt to
cure obesity." — Lewis

Mumford, 1955

The Bottleneck




he 15 minute City




Sustainable and Local @

Understand the Rainfall Develop
Develop Understand
Develop Catchment area
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Hydroponics



Achieve balance by 2050

Absorption emissions

(Sinks)



The pandemic, Global warming
and loss of farmland

Best and worst performing countries
for food security in 2020"

I The Global State of Food Security

M Best performance Good performance
Moderate performance Need improvement

* Affordability, availability, safety, quality and natural resources of food
based on 59 unique indicators across 113 countries.

Source: Economist Intelligence Unit
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Heat Recovery
Photovoltaics

Activated Blind
Management
Responsive shading

Insulation
Ventilation
Orientation
Form

$$$

FORM & ORIENTATION

ENVIRONMENTAL GAIN




Crown Shyness
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different
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green.
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Net Zero and Density

Cities need to become denser to achieve net zero



Site — Scale comparison

MASDAR - 13,500 People / km2 Venice - 11,500 people /km2
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Radiant temperature = Temperature as felt

Direct Solar
Radiation

Surface
e
. > reflectance
. é Relative ° (albedo)
Air ® A Humidity o
temperature T
oheflected
® .y
b radiation
Convection

P

infrared thermal
radiation

(_ — Surface
*9 l|temperature

Giovanni Betti and Harsh Thapar Environmental Design Analysts, Foster + Partners
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Residential Facade
Concept and Performance
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Laboratory Facade
Concept and Performance
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Street Comparison

Hamdan Street, Central Abu Dhabi Masdar City, Abu Dhabi
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Street Comparison

39°C Air temperature

20°C

- i 1 |
Ground Surface Temperature ~ Ground Surface Temperat €
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Thermal Comfort - Universal Thermal Comfort Index

Meterological Input

Temperature, Ta

Radiant Temperature &
Radiation, Tr

Humidity, rH pa

specified metabolic rate
and clothing

Wind Speed, ms

Universal

extreme heat stress

very strong heat stress

strong heat stress

no thermal stress

slight cold stress

moderate cold stress

strong cold stress

very strong cold stress

extreme cold stress

independent of person's characteristics (age, gender, specific activities and clothing etc.).

Thermal Comfort Index °C

- 50

- 40

- 30

- -20

- -30

L -40

- -50




CiTy — MASDAR

CONVENTIONAL

Building Energy WESE Transportation Building Energy WESE Transportation
Design Generation Design Generation
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Conventional  Oil and Gas Landfill Fossil fuel Energy Renewable Recycling / Electric /
Efficient Waste to Energy Solar

-56% -24% -12%0 -%

1% A

Carbon offsetting /
Carbon Sequestration

=0 CO2




Roof Structures

Louvers

Self shading through balconies

3 Types of shading







Measuring 200
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Our projects 15
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LONG-TERM
GOAL




Vegetable Terrace/Baleony Access
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30% 65% )
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« Visualize Design Schemes e Visualize Design Schemes
« Graph & Map Numeric Data * Assess Design Schemes
e Graph & Map Numeric Data
e Simulate Design Options & Display
Sustainability Implications

RER

Visualize Design Schemes

Assess Design Schemes

Graph & Map Numeric Data
Manage BIM Assets

Generate Reports

Simulate Design Options & Display
Sustainability Implications




Energy &
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Energy &
Carbon
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\@ ner Bench Headquarters - Manila, Philippines
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A Balance of Sources and Sinks
= Net Zero = 2°C
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Forest Gateway

Forest Area
51,400 m2

Forest Pavilion




Forestias Masterplan Samut Prakan
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Drestias —
Condominiums

Site Area:

636,800sq

Town Centre

Six Senses
Boutique Hotel

Fore

&

*Aspen Retirement
Condominiums

Aspen Retirement
Community

Forestias Condo

ForestHotel h

Central Utility

Town Centre



Forest Ecology
Diversity Survey

Perennial Plant
15 Species

Herbaceous Plant Mammal
5 Species 2 Species _gm
2, v‘ 3
Insect Bird

37 Species

Species

Amphibians
8 Species

Benthic Animals i
3 Species 5 Species

Storm Water Retention
()
Foster + Partners

Contour Dry Season Monsoon\Flood Retention
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Typical Bangkok Street Forestias Forest
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9 oo/ 0 of existing trees kept
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Nurse.ry Guérdieh cheme ' Widelife Crossing

Forest Area:
Tree Planted:
Number of Tree Species:

Total Project Green area
Storm water retention:

Forest Temperature ¢ ; | than the
surroundings

Green Area / Residents:
Total Carbon Storage:



Circular Economy - No waste and pollution - recycling of material and energy flows

Food Pollution

Water Waste-Water

Materials / Organic Waste / Waste
Goods

Energy Heat
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File Edit Share View Audio & Video Participant Meeting

Rebecca Zhou
Host
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A Net Zero Carbon Scheme will Eliminate the Risk of the Building becoming a Stranded Asset
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Design for a Circular Economy

Land
Feedback and Ecology

Community
Impact

Planning for
Change

Resources

Social
Energy Equity
and Carbon













3D-printed Mars habitat built by Robots

SITE PREPARATION
AND EXCAVATION
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BLACK WIRROR




Foster + Partners

Sustainability Manifesto 2019
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Foster + Partners

any questions?

Near-Zero emission and resilient building
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