erfect Match
+ ARCHITECTURAL SOLAR

* ZERO ENERGY (ZE) =
Zero Net Energy (ZNE)
Net Zero Energy (NZE)
Zero Carbon (ZC)

annedminster.com | zero energy consulting




An efficient, grid-tied building/community with
renewable energy
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Zero Energy is global
and it’s happening at community scale




Zero Energy is growing fast

400 NET-ZERO ENERGY BUILDINGS
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Non-residential Zero Energy growth

Number of ZNE Projects

ZNE Verified
Buildings and Districts

ZNE Emerging
Buildings and Districts

Ultra-low Energy
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Net-Zero

ENERGY COALITION

TO ZERO AND BEYOND

/ero Energy Residential Buildings Study

2016 Inventory of residential projects on the path to zero in the U.S. and Canada

JUNE 2017
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Zero Energy growth drivers:
policy & grassroots initiatives

Local models inspire State policy drives
state-level policy local adoption

Image courtesy of the Net Zero Energy Coalition | netzeroenergycoalition.com



PATH TO ZERO
IN THE U.S. AND
CANADA

Image courtesy of the Net Zero Energy Coalition | netzeroenergycoalition.com

@ Zero Energy Ready
. Zero Energy
'. Net Producer

. Thousand Home
Challenge




Top US states have
Zero Energy policies & programs

ALL OTHERS 2,029

CA 3137

CA ZE
housing up
1047 from
2015

MA ZE
housing up
128% from
2015

CT 239

MA 457
AB 242

NM 287 OR419

FL 284 NY 375

TX 354 HI 357
Image courtesy of the Net Zero Energy Coalition | netzeroenergycoalition.com



MORE Zero Energy on the horizon!

0,093 1,478 1,129 29,948
UNITS UNITS UNITS UNITS
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Image courtesy of the Net Zero Energy Coalition | netzeroenergycoalition.com



Zero Energy homes are going UP!
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Taller Zero Energy buildings in more severe
climates - Architectural Solar

0% 50% 100% 0%

~ $140 r— 509
— Construction Volume by Building Type 100%
- $130
L $120 m 21@-31:1
W :130-5140
: 5110 m 5120-5130 ROOftOp
;\ m5110-5120 i’
= e Raedl  solar won'’t
™M $90 ® 590-5100
= = 580-590
W 580 B $70-580
-l " $60-570
:ﬁ SHJ = $50-560
> 560 " 540-550
= 530-540

E $50 = 520-530

$40 m$10-520

530 o m 50-510

$20

$10

5o.Cal. Coa e . ﬁ

z b % c 3 S o

W € g a=71 g =

= L o -

g L=R n O3 82 g =
Source: The Technical Feasibility = _"';_I 3 § o g 5 3
of Zero Net Energy Buildings in 3 % s ® g‘n “;—'E ] ™
California (Arup 2012, for PG&E) c = 5 o & L S.
™ = Z - = =




Closing thoughts
on
COST
and
VALUE



same product!

CONVENTIONAL BUILDING ZERO ENERGY BUILDING
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Making Choices Instead of
Paying Premiums for Greener Buildings

Br Barce Covnrase

t s ofien presumed that “presn”
resourceful bailding invalves a cost
pr-:rmu.m This is not 3 universal
truth. Though it & reasonable o
amame that a saperior product should
mime at a premiam, good perfformance-
enhancing desipn is more 2 matter of
examining desizn prals and ohjectives with
a view o redirecting investment. On this
basis, a performance enhancement can be
seen & favnring cne opticn aver another
a choice rather than a cost premiom.
Unfortunately, due io the rather extreme
mnservatism in the building industry,

many choice are never made explicic.

They are never discussad, never offered.
I this aride I will addres a particular

residential opportunity for improving preen

resourceful building performance by mens
of conscivas chaice rather than ms pre-

miam. It imvalves impeoving the thermal
envelope at the sxpense of commitzing

to a central heating symem. Lets begin

with three questions:

1. (Can compact, open-planned houwses
with well designed. well constructed,
thermally-afficient building envelopes
achieve 2 ressonable standasd of comion
brr refying =olely on the nasuml coevection
air dirculation within the house m distri-

bute heat throaghot the interior spaces’
. Can a single space heater located
in the first RBoor living space provide
comfuriable heating for the whale
hiouse?
. Can the envelope wpprades cost be
cowvensd by savings gz'm.m'red by the
elimination 2
and the amociz
The evidence of recent projecis
completad by owur office is that we can
canbdently answer YES to each of these
thres questions.

With the mvings from mer investing
in central heating, we are able

hester windows (ot least wp o 2 U walue

FaLL 2008 | NoORTHEAST S5UN |?

If a project
goal is

ZERO

ENERGY,

then getting
to zero can’t
““cost extra.”



Build Zero!

A

annedminster.com

Net-Zero

ENERGY COALITION
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