Requirements (1)

Building envelope
must be 25%
better than NBC
(9.36) and local
code
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Requirements (2)

Purchased Energy
- Exported energy___ k. &
0GJ |

Biomass & renewably
sourced electricity
still count as purchasé

energy___
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Requirements (3)

Show you don't need AC

Add enough PV to ensure
Homeowners can still
meet NZE when they
install AC later.
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Requirements (4)

Equipment certified and tested
to recognized performance
/ installation standards
T@l\ Performance evaluated using
p-—i. HOT2000 & NRCan-approved

HOT2000 work-arounds
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:New requirements are
jmore stringent

Annual occupant-driven energy lle (kWh)

Plug loads:

0 2 4 6 8 10 12 14 I 16 18 20 22 24

NOW IZ
House 1 Occupants ge: % under
Lacbon 2 Occupants :28%
CHESS p usage: over
Riverdal

lverdale 2 Occupants * Actual usage: 42% over
East
Riverdale
West 2 Occupants

EcoTerra 3 Occupants Actual usage: 47% over

’ Actual usage: 41% over

Avalon
Discovery 4 Occupants Actual usage: 63% over
3
0 2 4 6 8 10 12 14 ! 16 18 20 22 24
Annual occupant-driven energy #%e (kWh)
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NRCan NZEH-Pilot:
19 Applicants

ecoEII Innovation NZEH
5 participants, 25 homes

INNOVATIONS FOR LIVING

CONSTRUCTION
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#4 What barriers are keeping Net-Zero
out of mainstream home production?

R
e .
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Sustainable
Housing Technology
Roadmap for Canad

Home Download the Roadmap Steering Committee Contact

A shared vision for an industry
led collaborative

initiative to build affordable
sustainable housing
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Low energy housing
guidelines work best
in ideal conditions

[Image excerpted from J. Kachadorian 1997, The passive solar house]
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Space heating energy use (GJ)

03
|

Range ofE Uncharted
applicability : territory

o

ERS 80

ERS 85 ERS 90
Performance target

NET-ZERO

I * I Natural Resources
Canada

Ressour
Canada

ces nature

lles

Canada



$140,000

$135,000
$130,000|
$125,000 |-
$120,000 ;.":

$115,000

$110,000

Edmonton

$105,000

$100,000

$95,000
Calgary
$90,000 Ottawa
Vancouver

$85,000
$80,000 Halifax
S

$75,000

$70,0007

Opt: Location
All

Opt: Location
M Calgary

M Edmonton
B Halifax

B Montreal
B Ottawa

M Regina

I Wancouver

Optimization
allows us to
look at all the
options
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Evidence from
optimization points

to lower cost solutions
that meet builder needs

Opt: Air Tightness: 0.6 ACH
GOtag:Opt-BasementSlablnsulation: R12EdgeP6
GOtag:Opt-BasementWalllnsulation: Rigid+Batt-R30
Opt: Window Spec.- Dbl Arg Hard C.
GOtag:Opt-Ceilings: R90

Opt: DHW heating: Electric HP

GOtag Opt-ExposedFloor BaseExpFloor-R31
GOtag:Opt-FloorSurface: wood .
GOtag Opt-FrontWindows: NoExtraWin o’
Opt: Heating/Cooling: Furnace + AC
Opt: Location: Ottawa

Opt: Main Wall: DblStud-R52-Wall
Solar & DHWR: 1-flat-plate
UpgradeCost: Total: $104,668
NetUtilityCosts: -$446

PVSizekW: 13.800
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Improvements through
optimization: 2011-2012

$110K

$23,100 Savings

$100K

New combinations
of existing technology
yields 22% savings

W v Wn
~ co Xo)
o o o
~ -~ -~

S60K

(component costs are
constant between these
scenarios, PV at $5.80/W)

S50K

S40K

Cost to upgrade to Net Zero

$30K

$20K
$10K
SOK
— c —
i 55
N © £ Q2
< 9 N D M PV Costs
téo (7 E Q. .
] o Heating + DHW
% £ o .
% © oV Window costs
w "o o N .
'S a s Insulation Costs
oo g«
o S—
+—
(o]
1™
o.
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PV is now cheaper than we ever imagined

Installation Year

12.00
S ® o0
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2 . wr e
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o
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$2.00 -
US DOE 2020 Sun Shot target (51.50/W)
$1.00
$0.00
0 (=2 i o~ o wn ({e] ~ [ve] («)] o i o~ [¢2] T wn (o] ~ 0 (<)) o
(«)] ()] o o o o o o o o o o o o o o o o o o o o (]
- i o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~
Measure Names
[ DOE Historical PV median prices (1998-2011)
M Quotes from Canadian Suppliers {2011-2012)
M Builder target (2016)
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The promise of Panelization:

Can we install PV in the factory?

Natural Resources Ressources naturelles

Canada




Panelization:
reducing

insulation &
sealing costs
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Improvements through Projected component
optimization: 2011-2012 savings: 2012-2020

$110K

$23,100 Savings

$100K
S90K

S80K

e Conventional PV
costs near $2.20/W

e BIPV incremental
costs near $1.50/W

e Panalization reduces
G106 envelope and air-
30K sealing costs

S70K

S60K

S50K

S40K

Cost to upgrade to Net Zero

$30K

$20K

) s % S s gL S5£3
N & 2 = o) © 2
Z N © ‘5 o S 9 - E S 0w B PV Costs
o o E o 9 2 S o 27
. .
E B E 5 = £ = @ c = Heating + DHW
" = o w [« 8 - 0 o o .
X 0 o v > > £ S e 9 Window costs
w3 v N o a 3T o % S _
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+= N oo o O oo = 0
S~ £ £ = & a3 -
(o] > > ¥ > v
= © © ©
a n »w 3 n
I*I Natural Resources Ressources naturelles i+l
Canada Canada al Ia a



Improvements through Projected component
optimization: 2011-2012 savings: 2012-2020

$110K

$23,100 Savings

$100K

S90K

$80K eSO o Conventional PV
$70K costs near $2.20/W

e BIPV incremental
costs near $1.50/W

e Panalization reduces
G106 envelope and air-
30K sealing costs

S60K

S50K

S40K

Cost to upgrade to Net Zero

$30K

$20K

) s % S s gL S5£3
N & 2 = o) © 2
Z N © ‘5 o S 9 - E S 0w B PV Costs
o o E o 9 2 S o 27
. .
E B E 5 = £ = @ c = Heating + DHW
" = o w [« 8 - 0 o o .
X 0 o v > > £ S e 9 Window costs
w3 v N o a 3T o % S _
= o = .- .. = .. 00 Insulation Costs
+= N oo o O oo = 0
S~ £ £ = & a3 -
(o] > > ¥ > v
= © © ©
a n »w 3 n
I*I Natural Resources Ressources naturelles i+l
Canada Canada al Ia a



Improvements through Projected component Opportunities for further
optimization: 2011-2012 savings: 2012-2020 optimization under 2020 costs

$110K

$23,100 Savings

$100K
$90K
g $80K $46,300 savings
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$110K
$100K
$90K
$80K
$70K
S60K
$50K

S40K

Cost to upgrade to Net Zero

$30K
$20K

$10K
SOK

Improvements through
optimization: 2011-2012

Existing NZEH
guidelines (2009)

$23,100 Savings

Prototype optimization
(2012 CEF project)

Savings: PV panel costs

Projected component Opportunities for further
savings: 2012-2020 optimization under 2020 costs

A

$46,300 savings

75%
savings

$6,000 Savings
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Everybody
understands the
value of insulation

¥

(a.
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Double-stud walls are
the housing equivalent
of an arctic parka.

Thickness: 448mm
RSI: 7.54

Baseline
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Bigger walls = Smaller homes

TUW T |
1] F ¥ 8 T =
Kitchen ;)
10" x 120" Breakfast =
e 10'4" x 12'0" 3
-
Family Room
16'5" x 15'0"
=i
= =
I
/ "
i
Dining Room
140" x 10°0”
Garage
172" x 207" ™ DN
Tow Wall 1
i
Open to :
Above :
i
bUP !
! Living Room
I 110" x 12'4"
1 T T
— Entry

VA

-

Ground Floor
Elevation A

Porch

00| 00

~ouaad = Lost floor space (7%)

Source: Minto Group Inc.
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Industry Need:—
thin, high-R walls for new construction

170 ft2 in living space is worth
$25,000 in resale value
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New materials promise high R-values
But integration remains a challenge

e Thermal
bridging

« Construction
Practice

* Durability

e Moisture &
Mould

INSUALTION TYPE




Natural Resources
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Cold Water to
Exterior Uses

Cold Water to
Interior Uses

Nearest Nuclear Domestic Hot Water

Fusion Furmace

Riverdale Heating
Schematic

Tempered Water
to Showers

I
g

nic

“ Tempering d
N e | Pssreesieng Gordon Howell
Drainback vane P nfo Fan Coil
}j Sazlnar ___.____.__'_\__.___.Tank Heat Meter
ea’ng 30 litres b me sti HM-fc
Collectors B Drain o goldevflta(t:
rf In-li Vt:dh Water a el
Suaraec: SO Hneali?:r — -{9_<] Einat HX6 from Mains Heated / Cooled
; olar Supp'y n/c i Air to House
21 m? Heat Meter E2 Recovery F;:rg:" 020KPa Fan b ﬁ
o A Coi ; :
Fsolar - HM == & |‘°"°°' ? &—‘ tofoor 12 Bypass Ffe ol House
(<) N Valves OO Temperature
Tsolar-in il Tzolar-out { nio [ y
n/o 0' n/o & Fan Coil Outdoor
2 - Temperature
Y n/c nfo nfo nlc v —
a
<= ; Exhaust
» | Electric nfo nfo Daily n/o nfo nfo : Airto
Daily tofloor HX1 Heatmg Storage N A cuenal o) Fresh Air Outdoors
Storage 0°C Element Tank Storage C to House
Tank % to Bypass Tank @
Bipaes 80°C Valves 9T o Bypass AR\ - .
il 300 litres 1 Heat Valves i Hedt
. P1] i naiE Cold Water /\/\ L) Return Air : Recoyery
0-200 kPa ° Daily Heat Storage Tank Pre-Heat from House i Ventl?ator
Seasonal Heat Storage Tank : FQ
nfo :
B Solar st ------ Bihausiuton Fresh Air
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— Dg}&wgg;.} 1 o | D Kitchen Outdoors
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/> water
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Potential market, by design load

300
D

250 1 £ Target markets
- 1))
2 >
S 2004 O
© o 1
g o
2§ 1501 5
S £ N
g 1004 @
S =
s0{ |
\4

0 I

<BkW 5-10kW  10-15 kW  15-20 kW 20-25 kW  >25 kW

Design load
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