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« [0 2H| MY Sk=X| A (Renewable Energy, Building and Environment, Energy and Buildings, Architectural
Science Review, Energies, Sustainability, Journal of Asian Architecture and Building Engineering &)
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2543 218), "Optimization of building window system (Renewable Energy, 3113] 21&)
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Global temperaturerise

Glacial retreat

https://climate.nasa.gov/evidence/

QISCSHM YK T4/ 2023.06.29

Warming oceans

Decreased snow cover

Extreme events

Shrinking ice sheets
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https://climate.nasa.gov/evidence/
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https://climate.nasa.gov/evidence/
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18804 0|2 1°C &5

13.2%/ 104

3.2mm/ &

407.61 parts per million

Areas Under Water: Four Regions

U.S. Arca Under Water

1
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N(A‘\S(\ GLOBAL CLIMATE CHANGE

Vital Signs of the Planet

INTERACTIVES

Earth Now

alo ht

CARBON DIOXIDE

41 1 parts per million

https://climate.nasa.gov/
olsIChSHm BHX| Y 4 / 2023.06.29

GLOBAL TEMPERATURE

1 9 °F since 1880

ARCTIC ICE MINIMUM

1 2 8 percent per decade

FACTS

ICE SHEETS

41 3 Gigatonnes per year

ARTICLES SOLUTIONS EXPLORE

SEALEVEL

3 2 millimeters per year

RESOURCES

NASASCIENCE
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@ An Inconvenient Truth movie poster designed by The Ant Farm.



- AMAHST (1760 - 1840) : MU= SHO| SEEl= S+ =

https://johngaber.wordpress.com/2017/11/10/history-of-architecture-industrial-revol ution-18th-century-revival -t1880-1940/

QISCSHM YK T4/ 2023.06.29
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Great Smog of London (1952)
the British Clean Air Acts (1956, 9= HEC{7|H )

https://www.history.com/topics/industrial-revolution/ind ustrial-revolution
olsiCystm 8HX| Y W4/ 2023.06.29 15
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i World population growth, 1700-2100 ...
_/\_Annual growth rate of the world population =
_M World population

10.9 Billion

2.5 Billion
In 1850

1 billion
in 1803

1750

2050
Projection

QU4 Msctam Fortitty Vartand

2019

World in Data based on HYDE, UN, ard UN Popuiaton

o QuiWoridinData, org, whers you ind data

w tho world & changing under CC-BY by the har Max Rose
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https://www.nasa.gov/sites/default/files/images/712130main_8246931247_e60f3c09fb_o.jpg
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Urban Population %

World Africa Asia Latin America/ More
Caribbean Developed
Regions

[m1950 m2000 02030 (Projected) |

Source: United Nations, World Urbanization Prospects.
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Sunlight passes through the atmosphere and
o X|FHO| HHN=EfSFo=E warms the Earth's surface. This heat

B 2= oL X|0f| of e,

https://climate.nasa.gov/
oISlCystm BHX| Y W4 / 2023.06.29

is radiated back toward space.

Most of the outgoing heat is absorbed by
greenhouse gas molecules and re-emitted in
all directions, warming the surface of the Earth
and the lower atmosphere.
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WORLD OIL CONSUMPTION BY REGION 1970 — 2020
120 : T :
History of Consumption Projected Future

100 Consumption
o
2 80
li.._ﬂ |
£ 60 i
i Industrialized .
~ 40 M . -
2 ] '
= % Developing ,
= B Eastern Europe/Former Soviet Union

'I:I 1

1970 1980 1990 2000 2010 2020

™

- Source: Association for the Study of Peak Oil, www. asponews.org
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https://climate.nasa.gov/evidence/
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SO = 7] 50 24 7IA GHG (Green House Gases / CO,, CH,, N,O) 7l &7}

<+—— current level

For centuries, atmospheric carbon dioxide had never been above this line

<+—— 1950 level

|. CH712] O] M2tEts S
(212 230 Qo S-S E (3 B, EX| 0|8 He, =2t g A
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Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes Less heat escapes

into space’ ’a into space

https://climate.nasa.gov/evidence/
QIS|CHEtm BHX| Y W4/ 2023.06.29
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“Sustainability is meetingthe needs of the present generation

without compromising the ability of future generations to meet

their needs.” (Brundtalnd Report, 1987)

N&ItsetAH2 D[MUS ERE S5 sHU &d= A B2 8N

—

=
X MICHOl 2L S SFA7|= 2= 20|t

United Nations, Report of the World Commission on Environment and 760 Development: Our Common Future, 1987. doi:10.2307/2621529.
QI5tCHsm BHX| Y w4 / 2023.06.29

OUR

FUTURE

THE WORLD COMMISSION

ON ENVIRONMENT
AND DEVELOPMENT

24



Environmental
Natural Resource Use

Social - Environmental Environmental Management Environmental - Economic

. 1I _J_,lx_yl_gm 9—' 3%1 gl Environmental Justice Pollution Prevention

Natural Resources Stewardship (air, water, land, waste)

Locally & Globally

ustainabilit

Social

Standard of Living
Education
Community

Equal Opportunity

Energy Efficiency
Subsidies / Incentives for
use of Natural Resources

Economic

Profit

Cost Savings
Economic Growth
Research &
Development

Economic - Social

Business Ethics
Fair Trade
Worker’s Right

https :/iwww.redalpi.com/web/sustainability/
https :/iwww.researchgate.net/publication/280935357_Future_implications_for_animal_production_a_perspective_on_sustainable_livestock_intensification/figures?lo=1

QISHCHSHM YK QY T4/ 2023.06.29
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(Sustainable Development Goals, SDGs)
https://sdgs.un.org/goals

17712| SDGs2| £} :
O| & Of OF Bt}

O|X|0, 7HE 2 AFS|H AN SHAE X|&7tsMo| 2Ee

—

NO GOOD HEALTH QuALITY GENDER
POVERTY AND WELL-BEING EDUCATION EQUALITY

| )

DECENT WORK AND INDUSTRY, INNOVATION 1 REDUGED 1 SUSTAINABLE CITIES
ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES AND COMMUNITIES

M EL Al

13 14 S 15 16 e e @

INSTITUTIONS ==

. SUSTAINABLE

ﬂ ' @ DEVELOPMENT
M G<:ALS

CLEAN WATER
AND SANITATION

L

1 RESPONSIBLE
CONSUMPTION
ANDPRODUCTION

O

https://sdgs.un.org/goals
QIS|CHEtm BHX| Y W4/ 2023.06.29
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ESG

- ESG= &4 (Environmental), AtZ|(Social), X[} = (Governance)2| @& X 2AE =t CHO 2, 7| Y FAHO| A
X £7ts8S E85H7| Rl 371X| el 2 40|C 7| ol X[E£H 0l d% S WEN 2 Ak = HyIHK[Z2,ESGE
Tdot= ME 2452 Ofeif ZLt.

N2 e ©

5 ocial ﬁ overnance

E nvironmental

7| He} Bl ERA B E -OI0JE] £ 8 ZEt0[HA| -O[AL2] 8! AR 74
2$Ed o eF A QW 98 WS Y ot k|2 5 g
- HEHA S WS oy - K| ALR] 2HA| b=t

https://esg.krx.co.kr/contents/01/01010100/ESG01010100.jsp
Qlstostn EHX| Y W=/ 2023.06.29
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BUILDINGS
48%

INDUSTRY
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TRANSPORTATION
27%

(U.S. Energy Information Administration)
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Left to Right

MetLife Building | D iy
Emery Roth & Sons, Pietro Belluschi and Walter Gropius e
New York, US

1963

Seagram Building
Mies van der Rohe,
New York, US,
1958
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<Architecture 2030>0| M= 2030 E 7} X| 1990E L == O &2 Z01717| &3t EHE A ™HSHQILCT,
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+125%

m”"“ﬂh
+h oY

14 0%

1990
Levels

-4 0%

M

1999 2000 2010 2020 20%0 2040 2050

~L 0%

V.G, Building Sector €O, Emiggions
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THEORY

https://www.researchgate.net/publication/280935357_Future_implications_for_animal_production_a_perspective_on_sustainable_livestock_intensification/figures?lo=1

QIstrietm 8K Y W4 / 2023.06.29
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THE CHANGE NEEDED
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BUILDING OPERATIONS
+ MAINTENANCE

BUILDING DESIGN
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INTERIOR DESIGN
+ CONSTRUCTION
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GREEM STARDARD FOR EMERGY
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LEED for

NEIGHBORHOOD
DEVELOPMENT
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https://living-future.org/wp-content/uploads/2019/08/LBC-4_0_v13.pdf
QISHCHSHM YK QY T4/ 2023.06.29

PLACE

BEAUTY WATER
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X

ENERGY

EQUITY
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&

MATERIALS HEALTH +
HAPPINESS

35



PLACE

2X|G W=/ 2023.06.29



(o0
e
=
joll

Jlo

N
4ir
3
B

Al
R¥
ojru

Fallingwater
Frank Lloyd Wright

PA, USA,1937



PHIPPS CENTER
FOR SUSTAINABLE LANDSCAPES

PITTSBURGH, PA, USA
2013

https://living-future.org/case-studies/phipps-center-for-sustainable-la
OISt tm BHX|Q W< / 2023.06.29
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Sidwell Friends Middle School
KieranTimberlake Associates LLP
Washington DC, USA

2006

| AIA COTE TOP TEN 2007
PR T ‘ ' , LEED Platinum
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https://www.aiatopten.org/node/140 40
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YI-X| 2 ojL{X|(Net-Zero Energy Building)

Figure 2: Definitions of nearly, net and plus energy buildings.

Iyt J

<5 :
TS T ~

Nearly Zero Energy Building Net Zero Energy Building Net Plus Energy Building
A wvery highly energy A wvery highly energy A wvery  highly energy
performing  building  with performing  building  with performing  building  with
renewable energy generation renewable energy generation renewable energy generation
covering most of its annual covering all of its annual exceedingits annual needs.
needs. needs.

E> Annual energy consumed Annual energy generated or exported

https://emiratesgbc.org/wp-content/uploads/2020/06/Defining-nZEBs-in-the-UAE-2017.pdf
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SU-H| = oA x|

Mark Dekay, G.Z. Brown, Sun,wind, & Light (2014)
olsiratw BHX| Y W4/ 2023.06.29
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SUMMER SUN

® Sun path at a high angle sun, r
* Glare free daylight is most eas
on north facade as minimal so

will fall at high angle

® Easy shading of south facade f
high angle sun

~ 3 North

Wind Load Prediction

Wind rose

e

0 31 635 @312 @319 @328 @53 0350 8 6lkmh

b =

Thermal Comfort in Occupant Spaces

Safety and contamination control
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IjA| B 52 A (Passive Haus) 7|=

https://passivehouse.com.au/page/passivhaus

QISCSHM YK T4/ 2023.06.29

Outdoor air ¢

Extract air 4

Outdoor air

< Supply air

.—>
Solar panel
(optional)
g N oo
\
® ——— >
‘/’— 3 \
Extract
[. J Supply air Supply air
i‘.l_l )
Suppl
Extract o
air

Subsoil heat exchanger
(optional)

pitightnes
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https://ongreening.com/en/Projects/bullitt-c enter-1068#sustainability
https://www.aiatopten.org/node/427

QIstrietm 8K Y W4 / 2023.06.29

Bullitt Center Performance
Actuals, 2/20/14 Draft
60,000
50,000
40,000 |
30,000
g. 20,000
10,000
g | ——
-10,000
-20,000
-30,000
40,000 . . . v v
lan feb Mar Apr May Jun i ] Aug Sep Oct Jan
D SCL Power Used 20 PV Used by Bulitt 0 Savings over Baseline
0 PV Exported to SCL = e fullitt Building Use w— 51, Code Baseline
O  SCL Net Meter-SVC A O Proposed Tenant Silling

ENERGY USE + SOLAR BUDGET

KBTU/FT? PER YEAR
PV BUDGET 230,000kWh

AVERAGE
BUILDING
(ENERGY STAR

SCORE = 50)

LEED PLATINUM
BUILDING

(19 ENERGY-
OPTIMIZATION

POINTS)

BULLITT CENTER

90

100

B DOMESTIC HOT WATER|

» ELEVATOR

i VENT FANS

PUMPS & AUX

# SPACE COOLING

B SPACE HEATING

B PLUG LOADS

T SERVER

B LIGHTS
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https://Ipadesignstudios.com/sustainability/living-building-challenge

olsirysta
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MATERIALS
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Life Cycle

MANUFféTURWG LIFE CYCLE

OF STUFF

5

END-OF-LIFE
MANAGEMENT

https://www.epa.gov/smm/sustainable-materials-management-basics

QISCSHM YK T4/ 2023.06.29

MOST PREFERRED

LEAST PREFERRED

Where did it come from?

What is it made of?

What happens to them after they are no longer

useful? Where does it go at the end of its life?

What impacts do they have along the way?

50



2002
« By William McDonough (architect) and Michael Braungart (chemist)

[

e el m
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Conventde Sant Francesc in Spain by David Closes Zeitz Museum of Contemporary African Artin Cape Town
by Heatherwick Studio

https://www.re-thinkingthefuture.com/architects-lounge/a318-week-7_adaptive-reuse-case-studies/
QIS|CHEtm BHX| Y W4/ 2023.06.29

Elbphilharmonie in Germany by Herzog & de Meuron

52



EQUITY
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Austin Central Lil
By Lake|Flato Architects + Shepley Bulfinc
Aust

2020 Al
2018 AIA/ALA Library

https://www.aia.org/showcases/6280244-austin-central-library
olsiChstm K| ¥ W4/ 2023.06.29



QUALITY VIEWS ANALYSIS

TYPICAL FLOOR - 99% OF OCCUPIED AREA WITH OUTDOOR VIEWS

HIGH VISIBILITY — =
{Wide angle of views and
close fo window!

LOW VISIBILITY

INarrow angle of views
and far from window)

TGN

E

LADY BIRD LAKE VIEW
7% Z g

FLOOR 1 FLOOR 2 FLOOR 3 FLOOR 4 FLOOR 5 FLOOR 6
< 3 , | :

https://www.aia.org/showcases/6280244-austin-central-library

OlstCetm BHX| Y W4~/ 2023.06.29 55
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BEAUTY
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https://Ipadesignstudios.com/sustainability/living-building-challenge

olsirysta
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X W4/ 2023.06.29 57



H}0| 2 Z 2| o} (Biophilia)

BIOMIMICRY AND
BIOPHILIA WORKSHOP

AT CONFLUENCE PARK

https://aiasa.org/events/cote-biomimicry-biophilia-workshop/
OISt tm BHX|Q W< / 2023.06.29
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Better buildings equal better lives.

O L2 =<2 O L2 &2k £L.
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0|0|Z| £ : https://fstudio.co.kr/rice-soup-noodle/?idx=65
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Architect: NADAAA with Adamson Associates Project site: Historic structure or district

Architects and ERA Architects
Architect Community Advocacy Equity, Diversity &

ing program type(s): ion —

Resources Inclusion Owner: The University of Toronto/ The Daniels College/University (campus-level)

Faculty of Architecture, Landscape, and Design
Location: Toronto, Ontario
2022 COTE® Top Ten Awards
« AIA COTE TOP TEN AWARDS Setting the standard in design excellence — —_— — _ -
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THE SULLDING PROVIDES A PLEXIELE. ADAPTASLE. “BLANK SLATE" SAOKOROF 20 USZRS ARE ODMPELLED TO BRING THEIR OWN JDEAS AND
ooLom

The 2022 COTE® Top Ten program is in its 26th year and highlights projects that meet the AIA Committee on the
Environment's rigorous criteria for social, econemic, and ecolegical value. The COTE® Top Ten Plus designation
denotes projects with exemplary performance data and post occupancy lessons.

To view previous recipients since 2017, visit the award program page. For program years pricr to 2017, visit
ziatopten.org.

https://www.aia.org/awards/7301-cote-top-ten-awards
http://www.nadaaa.com/blog/daniels-selected-for-aia-cote-top-10-award/
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Green Building for Carbon neutral
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Mark Dekay, G.Z. Brown, Sun,wind, & Light (2014)
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Rakha, T., & Reinhart, C {2012} Generative urban modeling: A design work flow for wallabil by-optimized dties. Froceecings of SimBulld, 5{1}, 255-263
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- Sustainability (Social, Environmental, Economic) A&7 (AKel, &3, ZA)

 Responsibility 241zt

* Respect &=

- Respond to Site & Climate CHA|2} 7|=0f| CHSH CHE
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* Is it good? &

o

* |s it the responsible choice? 2iQ 1= MEHOIT}?

« What effect will these design decisions have on the

environments? And, on humans? &z 1} Q17Hojl= o] HEkS
0|z =7}?
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