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WHAT DOES IT MEAN TO BE SUSTAINABLE?

* What is
sustainability?

The ability to be sustained, supported, upheld, or
confirmed.

Environmental Science. the quality of not being harmful to
the environment or depleting natural resources, and
thereby supporting long-term ecological balance: The
committee is developing sustainability standards for
products that use energy.

www.dictionary.com/browse /sustainability



http://www.dictionary.com/browse/sustainability

* What is
sustainability?

* Ecological Footprint

HOW DO WE MEASURE SUSTAINABILITY?

How is an Ecological Footprint calculated?

Ecological Footprints can be calculated for individuals, groups
of people (such as a nation), and activities (such as
manufacturing a product).

The Ecological Footprint of a person is calculated by
considering all of the biological materials consumed and all of
the carbon dioxide emissions generated by that person in a
given year. All these materials and emissions are then
individually translated into an equivalent number of global

hectares.

www.footprintnetwork.org/en/index.php /GFN/page /frequently asked questions/#method 1



http://www.footprintnetwork.org/en/index.php/GFN/page/frequently_asked_questions/#method1

FOOTPRINT CALCULATOR

WWW.FOOTPRINTNETWORK.ORG/EN/INDEX.PHP/GFN/PAGE/CALCULATORS/

* What is
sustainability?
* Ecological Footprint ﬁ'

Global Footprint Network Donate | Contact | Sitemap | Language +
Q Advoncing the Science of Sustoinability

ABOUT US OUR WORK FOOTPRINT SCIENCE PARTNERSHIPS RESOURCES

Footprint Calculator
How much land area does it take to support your lifestyle? Take this quiz to find out your Ecological Footprint, discover your

biggest areas of resource consumption, and learn what you can do to tread more lightly on the earth.

Select your location on the map below to start taking the Footprint Calculator Quiz. We recommend using a computer or laptop
because the calculator requires Flash animation that is unavailable on some tablets and smart phones.

Are you a student or educator using our calculator? If so, please share your experience using the calculator by emailing
media@footprintnetwork.org. We are collecting stories for a campaign to build a mobile app version of the calculator.



http://www.footprintnetwork.org/en/index.php/GFN/page/calculators/

FOOTPRINT CALCULATOR

+ What i SELECT YOUR LOCATION (USA)

sustainability?

* Ecological Footprint

* Location

SELECT YOUR LOCATION




FOOTPRINT CALCULATOR

+ What s BEGIN CALCULATOR

sustainability?

* Ecological Footprint

* Location

YOUR ECOLOGICAL FOOTPRINT

How many planets does it take
to support your lifestyle?

130
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Global Footprint Network
@ Advoncing fhe Sclence of Sustoirabilly



FOOTPRINT CALCULATOR

CREATE A NEW USER AVATAR

* What is
sustainability? _ —
* Ecological Footprint | _
cological roofprin ‘ | CHOOSE YOURYOU

* Location
o CREATE AN AVATAR TO REPRESENT YOU THROUGHOUT THE QUIZ

HAIRSTYLE

Qﬂt\ﬁH

. s
HAIR COLOR SKIN COLOR SHIRTC 0 K

CLICKTO

. .\ l CONTINUE

RANDOMLY GENERATE



* What is
sustainability?
* Ecological Footprint
* Location
* Food

FOOTPRINT CALCULATOR

YOUR FOOD CONSUMPTION
- YOUR FOOD B ?—-

.-

About one quarter

ey ———————————————————————————

NONE OF IT ALLOFIT '
ENTER BASIC INFORMATION (FASTER ANSWERS} % i
OR
ENTER DETAILED INFORMATION {MORE ACCURATE ANSWERS} KNI

How much of your diet is based on fresh, unpackaged How much of the food that you eat is locally grown or
foods? produced? (less than 200 miles away)

About half and half - sometimes | cook local food, :
sometimes | order pizza
*
4 NONE OF 1T ALLOFIT About three quarters
o

 —

NONE OF IT ALLOFIT

Global Footprint Network
“ Adeoncing fhe Sciema of Susiainabileve
b

reset quiz 18% complete




FOOTPRINT CALCULATOR

+ What s YOUR HOME HABITS

sustainability? —-— -
* Ecological Footprint ! YOUR HOME ? restart goods section
* Location Compared to the typical American how much trash do you think you generate?
* Food
* Home Habits - Somewhat less

T ———————

MUCH LESS MUCH MORE

ENTER BASIC INFORMATION {FASTER ANSWERS} 0 K
OR
ENTER DETAILED INFORMATION {MORE ACCURATE ANSWERS} S

How much of your plastic waste do you recycle?

Most (I recycle all plastic packaging, for example)

NEVER OFTEN

reset quiz 26% complete

P Global Footprint Network
% Adrncieg the Sciance of Sustainabiley




* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits

* Your Home

FOOTPRINT CALCULATOR

YOUR HOME
ﬁ—-—'fx T A Y e F s
YOUR HOME ? restart shelter section

What is the size of your home?

1050 - 1600 square feet
e ——————————

ENTER BASIC INFORMATION {FASTER ANSWERS} 0 K
OR
ENTER DETAILED INFORMATION {MORE ACCURATE ANSWERS) SR

What do you typically spend per month on electricity What do you typically spend per month on gas for your
for your home? home?

N

$75.00 $33.00
— 8 —

DON'T KNOW ALITTLE DON'T KNOW ALITTLE

L Global Fool

. tprint Network
reset quiz 0% combplete % i o S of Sl




FOOTPRINT CALCULATOR

* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits
* Your Home

* Mobility
How many hours do you fly each year?

CLICKTO

[ ——4 1
"‘"- £ Y _‘%‘ CONTINUE
o 0 -4 hours P

%

100+ HOURS

witg

Global Footprint Network|
inabiley

reset quiz 97% complete

h Advoncieg the Sciunce of Sussl
-
o



MY ECOLOGICAL FOOTPRINT (3.5 PLANETS!)

WHAT'S YOURS?

* What is
sustainability?

YOUR ECOLOGICAL FOOTPRINT

> S R I Many activities impact our Footprint. If everyone Here is how your Ecological Footprint breaks down:
* Location lived like you, we'd need 3.5 Planet Earths to
* Food provide enough resources.
* Home Habits - . Food
* Your Home | B shelter
* Mobility ‘ Mobility
' -~ B Goods
- B services

To support your lifestyle, it takes 15.7 global acres Can you reduce your Ecological Footprint?
of the Earth's productive area. ,
(15.5 tons of carbon dioxide) edit your footprint

T T T Energy Land

go back and retake
parts of the quiz

explore simple actions to

. Crop Land

W Grazing Land explore scenarios change your Footprint

‘ ‘ Forest Land

Lo 1. Buitt-up Land // o ntiaue continue without
»@> Fishing Grounds . ‘ exploring



* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits
* Your Home
* Mobility

CALCULATE YOUR ECOLOGICAL FOOTPRINT

Many of CityTech’s students are from other countries

If this applies to you calculate your footprint twice, once
based on how you live here in the USA while in school and
again based on how you live in your home country.

How to they compare?
Do you live a more sustainable life here or at home?

Send us your calculations —

Prof.paul.king@Gmail.com



mailto:Prof.paul.king@Gmail.com

HOW CAN WE DESIGN A SUSTAINABLE CITY?

* What is
sustainability?

* Ecological Footprint
* Location
* Food
* Home Habits
* Your Home
* Mobility
* A Sustainable City
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PLAN OF NORTHWEST ¢ SOUTHWEST
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PROF. PAUL C. KING — DEPARTMENT OF ARCHITECTURAL TECHNOLOGY
NEW YORK CITY COLLEGE OF TECHNOLOGY




BROOKLYN NAVY YARD THE SOLAR DECATHLON 20]6

SEPTEMBER 11 2015
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CITYTECH SOLAR DECATHLON TEAM

The team was led by Professor Alexander Aptekar the project director, Professor Paul King as
Construction Manager, Moses Grubb a master carpenter and Amanda Waal an experienced decathlete.
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Over two years a group of students and faculty from a wide range of disciplines including
Architecture, Construction Management & Civil Engineering, Environmental Control, Electrical
Engineering, Computer Engineering, Hospitality Management and Communication Design were
taken from the design process in the classroom, to the environment of an active construction site at
the Brooklyn Navy Yard, to the competition site in Irvine, California where our students spoke of
their experiences and defended their ideas to a professional jury and to the public.



MEET THE TEAM

Meet the Team Video



https://www.youtube.com/watch?v=bZ3BfqMvwys&nohtml5=False
https://www.youtube.com/watch?v=bZ3BfqMvwys&nohtml5=False
https://www.youtube.com/watch?v=bZ3BfqMvwys&nohtml5=False

* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits
* Your Home
* Mobility
* A Sustainable City

* A Sustainable home
— the Solar
Decathlon

* The competition

-

T

| i
AL

THE SOLAR
DECATHLON

THE TEAMS

14 OF 18
TEAMS MADE IT
TO CALIFORNIA

Crowder College & Clemson University Mass/Central America
Drury University o .
California Polytechnic Team Orange County
California State University, State University o
Sacramento University at Buffalo
Missouri University of SUNY
Texas/German Science and Technolo
/ 4 o7 West Virginia / Rome
New York City Stevens Institute of Technology

College of Technology .
University of California, Davis

Team NY Alfred



THE SOLAR DECATHLON

* What is What is it ¢

: ::j::;;:illi;ifpﬁm originally a national competition started in
- Lot 2002 it is now a bi-annual event that has
* Food spawned additional competitions in Europe,
* Home Habits China, Latin America and the Middle East
* Your Home
* Mobility Who sponsors it @

* A Sustainable City

5 A Sttty e the U.S. Department of Energy as well as direct team sponsors who provide additional

— the Solar funding and building products for use in the competition
Decathlon
* The competition WhO compefes 2

* Definitions

up to 20 schools of architecture are accepted into each bi-annual competition. Teams
first compete to have their proposals accepted by the competition. Since it began over
130 teams and 20,000 students have competed

What is the goal ¢

to promote public and professional awareness of residential solar energy solutions and
to educate students as future members of the work force



* What is
sustainability?

* Ecological Footprint
* Location

* Food

* Home Habits

* Your Home

* Mobility

* A Sustainable City

* A Sustainable home
— the Solar
Decathlon

* The competition

* Definitions

THE SOLAR DECATHLON
KEY TERMINOLOGY

What is a Net Zero house ¢

creating a house that is net zero is a combination of creating an energy
efficient building envelope, reducing the energy needs of the building
through the selection of energy efficient appliances and supplying power
through a solar powered array

What is a Solar Array ¢

a group of solar panels or an array produces direct electrical current
that is converted to alternating current for residential use

What is a Building Envelope?

the building envelope includes the floors, walls & windows and roof and
encloses the interior living spaces. By developing assemblies with high

R values with proper water and vapor barriers one can create an energy
efficient enclosure



THE 10 COMPETITIONS
THE SOLAR DECATHLON FRAMEWORK

* What is
sustainability? .
* Ecological Footprint Architecture (7)
* Location
« Food Market Appeal (12)

* Home Habits

Engineering (T5)

* Your Home

® MObiI“’y . °
* A Sustainable City Communlcqhons ( ] 3)

* A Sustainable home AffordCI bi“'f)’ ( ] O)

— the Solar
Comfort Zone (11)

Decathlon

* The competition

* Definitions

Appliances (14)
Home Life (14)
Commuting (3)

Energy Balance (5) | n B’T ‘)n ,

* Judging




THE DURA CONCEPT

DIVERSE RBA RESILIENT
] =
* What is
sustainability? DURA 5 3 prodct o the ibrant etanic diversity of New York Oy, In each BURA s desega b respond ta an eswraimest ife with cimactic change
. . ““hmmuﬂmm”mmjw‘ and s to mitigate disaster damage. Prosimity to the flosd plam and the
* Ecological Footprint g the st elhwicab diverse culeges ot tye i he S mmmumnm-&mmm-m
* Location
icec DURA is a response to the impact of
* Home Habits
* Your Home Superstorm Sandy which hit
* Mobility .
) ) the coast of NYC in October 2012
* A Sustainable City ’
* A Sustainable home flooding the city and taking large
— the Solar
Decathlon sections of the city off the power
* The competition
« Definitions grid for weeks. I
* Judging . . . . “
» DURA Concept A unique urban solution that can be adapted to multiple site )

‘g 'i : I
|

T
g
e s =

configurations, our competition entry called for the development of a low
scale 4 story building of four to eight apartment units each independently .

powered by a vertical solar array erected on the south facade DURA Concept Video



https://www.youtube.com/watch?v=K6tao0106v4&nohtml5=False
https://www.youtube.com/watch?v=K6tao0106v4&nohtml5=False
https://www.youtube.com/watch?v=K6tao0106v4&nohtml5=False

OUR HOUSE BY THE NUMBERS

Wall Section — 13” thick with a total 44 R value

 What is Wall assembly from inside to outside:

sustainability?

V2 gypsum wall board
1 12” R 6* ROXUL brand Acoustical Fire Batt in a 2 x 2 frame

* Ecological Footprint
* Location

* Food

* Home Habits

* Your Home

* Mobility

* A Sustainable City

* A Sustainable home
— the Solar
Decathlon

Cosella-Dorken brand DELTA continuous air tight barrier with
taped seams

12" plywood sheathing
2 x 6 wood stud frame with R 23 ROXUL brand batt insulation

12" plywood sheathing

* The competition
* Definitions Exterior Cosella-Dorken brand DELTA weather vapor barrier
* Judging . -
* DURA Concept T 3” rigid ROXUL brand Comfortboard insulation

* Wall Section .
Cosella-Dorken weather barrier

1”7 metal furring strips mounted to underlying plywood & studs

DURA WALL SECTION BOTTOM
——— 152" Hardie brand cement board rain screen facade




OUR HOUSE BY THE NUMBERS

Square Footage ZERO ENERGY MODULAR HOME OPPORTUNITY
Interior spaces 897 sq feet
* What is
sustainability2 Ovutdoor decks 660 sq feet
* Ecological Footprint .
e Location Windows & Doors
* Food Klearwall Triple Glazed (6 windows and 2 doors)
* Home Habits
* Your Home RAB Lighting
* Mobility

« A Sustainable City RAB indoor and outdoor LED lighting

* A Sustainable home

— the Solar .
ore . . o . < Wall nsutation R-Value 22
* The competition including dining table, coffee table and ; el ook 8
* Definitions convertible “murphy bed” desks and bed furniture sor | e
* Judging Kitchen cabmets win
* DURA Concept R-Value Summary *Typical Residential R-Values . Fumaure, Resouce

Fumawre

Walls R44 Walls *R13 | : o

Vurphy bed storags

* Wall Section

* R Values

Floors R46 Floors *R25-R30
*
Roof R58 Roof *R38-R49




ECON 2505
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PROF. SEAN MACDONALD
PROF. PAUL C KING

* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits
* Your Home
* Mobility
* A Sustainable City

* A Sustainable home
— the Solar
Decathlon

* The competition
* Definitions
* Judging
* DURA Concept
* Wall Section
* R Values

* Construction Photos

* Sustainable
Challenge
* Story of Stuff




PHASE 2 —CONSTRUCTION

CONSTRUCTION PHOTOS

Summer 2015 — Brooklyn Navy Yard

* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits

* Your Home
* Mobility
* A Sustainable City

* A Sustainable home

— the Solar
Decathlon

* The competition

* Definitions

* Judging

. - ish] g 1} : -
* DURA Concept Placement of footings il 5. ‘i Ll
* Wall Section . . 5 SR N RES i
R Valoes framing the floor, adding g jf« 23
* Construction Photos COIUmnS Clnd bUIIdlng *-w vy

exterior 2x6 stud walls
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* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits
* Your Home
* Mobility
* A Sustainable City

* A Sustainable home
— the Solar
Decathlon

* The competition
* Definitions
* Judging
* DURA Concept
* Wall Section
* R Values

* Construction Photos

* Sustainable
Challenge

* Story of Stuff




PHASE 2 —CONSTRUCTION

CONSTRUCTION PHOTOS

Summer 2015 — Brooklyn Navy Yard

* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits
* Your Home
* Mobility
* A Sustainable City

* A Sustainable home
— the Solar
Decathlon

* The competition
* Definitions

* Judging

* DURA Concept
* Wall Section

* R Values

Interior and exterior stud
* Construction Photos WCI” frCIming Clnd
assembly




PHASE 2 —CONSTRUCTION

CONSTRUCTION PHOTOS

Summer 2015 — Brooklyn Navy Yard

* What is
sustainability?
* Ecological Footprint
* Location
* Food
* Home Habits
* Your Home
* Mobility
* A Sustainable City

* A Sustainable home

— the Solar
Decathlon

* The competition
* Definitions

* Judging

* DURA Concept
* Wall Section

* R Values

The Caps

The house consisted of six parts,
three (3) 8’ wide x 50’ long x 10’ high
lower modules and three (3) 8" wide x 50’
long x 4" high upper modules which
included the roofs

* Construction Photos



COMPETITION PHOTOS

October 2015 — Irvine California

* What is
sustainability?

* Ecological Footprint

l-,‘,

|

|
o HUW\M
| : G ';||, 1,‘\. »
* Your Home e I
* Mobility
* A Sustainable City _

* A Sustainable home
— the Solar

* Location

* Food
* Home Habits

s

Decathlon While the typical solution was
* The competition a single family detached house
* Definiti . A
et with a solar array often hidden
* Judging
» DURA Concept on the roof, our multi-story
* Wall Section urban solution featured a set
* R Values . . -

- Construction Photos of vertical steel fins supporting

an array of 19 solar panels
visible along the south facade.
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* What is
sustainability?

* Ecological Footprint
* Location

* Food

* Home Habits

* Your Home

* Mobility

* A Sustainable City

* A Sustainable home
— the Solar
Decathlon

* The competition
* Definitions

* Judging

* DURA Concept
* Wall Section

* R Values

* Construction Photos

* Sustainable
Challenge

A SUSTAINABLE CHALLENGE

First — do not change your current habits — just become a
better observer — then select one simple habit and track it.

How much garbage do you produce in a week¢ Keep a
plastic bag and toss in all your weekly garbage and tally it
at the end of the week — or just keep a log as you go.

Next — try to change this habit and see if you can live a
more sustainable life by the end of the semester.

Ask yourself — what is the economic cost of not living
sustainably?



THE STORY OF STUFF

Whatis YOUTUBE - THE STORY OF STUFF

sustainability?

* Ecological Footprint
* Location
* Food

* Home Habits
I HE S ORY OF
* Mobility

* A Sustainable City

* A Sustainable home
— the Solar
Decathlon

* The competition
* Definitions

* Judging

* DURA Concept
* Wall Section

* R Values

* Construction Photos

Il » o) o15/21:30 @O


https://www.youtube.com/watch?v=1-RnnEFWUM4

