HOW
WE CAN
DO BETTER







“ZERO fossil fuel CO2 emissions in the global built environment by about

2050."
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Source! IPCC 2013, Reprezentative Concentration Pathways (RCP); Stockholm Emironment Institute (SEI), 2013;

Global Temperature Projections for various RCP Scenarios

Climate Analytics and ECOFYS, 2014.
Mote; Emissions peak and cumulative carbon budgets are for fossil fuel CCQ.~only emissions.



NATURAL DISASTERS CAUSING AT
LEAST $1 BILLION IN TOTAL DAMAGES
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source: NOAA National Centers for Environmental
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PROJECTED FLOOD COSTS

WITHOUT CLIMATE CHANGE WITH CLIMATE CHANGE AND SEA-LEVEL RISE
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Pricing Disaster

A 2013 stuay in the journal Nature projects
average flood losses for the 136 biggest
coastal cities in the world.
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high concept. low carbon. bright common.




The way we live, city by city

Occupied housing units, by building type

£ oo
ﬂr\ e : g o B a [==]
[ D o B =i P &6 | B ] [
m‘ oo|ooo m |opo oo|loo ooloo oo|loo
Single unit Single unit Two units hree o Five to Tento 19 20+ units
detached attached four unit nine units units
r I I I N N N O O O . 1
0% 20% 40% 60% 80% 100%

Philadelphia —

- ="

p=-- - \—\\A'S‘ NEWIOQ\'
|P\‘\\\_ADE\—P O_UE‘— = Washington
1 UN\ ! Baltimore

\ LLENGEY

1 C\’\A = Chicago
Los Angeles
Seattle
Dallas
Kansas City MO
Detroit

WAPO.ST/WONKBLOG
Source: U.S. Census Bureau, American Community Survey
lcons by Martin Lebreton and Arthur Shlain, The Noun Project



MINIMUM VIABLE PRODUCT (MVP)
HALF A MILLION CHANCES TO GET IT RIGHT

THINK SMALL ON A HUGE SCALE.



TWO PATHS
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ANATOMY OF A LOW CARBON
PASSIVE HOUSE

THE PRINCIPLES:

1. continuous super-

insulation
2. thermal bridge free
construction

3. airtight building envelope
4. high performance glazing
h. balanced heat & moisture
recovery ventilation (ERV)

6. optimize gains, minimize
losses (solar, internal, etc.)

using hygrothermal modeling

HIGH PERFORM

ANCE
WINDOWS —]__
TRIPLE-PANE WINDOWS m'
AND DOORS.
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IS MANAGED TO EXPLOIT
THE SUN’S ENERGY FOR
HEATING PURPOSES AND
TO MINIMIZE IT IN
COOLING SEASONS.

TESTED AIRTIGHT
ENVELOPE

PREVENTS INFILTRATION OF OUTSIDE AIR
AND LOSS OF CONDITIONED AIR.
AIRTIGHTNESS TARGET 0.6 ACH50
CURRENT CODE MIN 7.0 ACHSO
TYPICAL ROWHOUSE  10-20 ACHS0

CONTINUOUS

_R-VALUES
_PH RULE OF THUMB___
* R20 BASEMENT FLOOR
+ R40 EXTERIOR WALLS
« RGO ROOF

BALANCED HEAT +
MOISTURE RECOVERY

SUPER-INSULATION WITH
NO THERMAL BRIDGING

VENTILATION (ERV/HRV)...

.AND A RIGHT-SIZED HEATING AND
COOLING SYSTEM.
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Model Buildings, Nat. Gas HE Boiler
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Model Buildings, Net Zero (PV) ASHP
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I WIND-TIGHT + AIR-TIGHT LAYER

. EXTERIOR THERMAL CONTROL i

INTERIOR THERMAL CONTROL
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