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Next Builder Breakfast

Building Step 1 for Part 9 Homes
& Succeeding with Airtightness

with the Township of Langley

Thurs Apr 25, 2019 E;;S;ig;f

Langley Events Centre |
7888 200 St, Langley

www.surrey.ca/stepcode e

. SURREY
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http://www.surrey.ca/stepcode

Today’s Agenda

Step Code
Overview

Surrey
Requirements

Key Resources and
Supports

From Application

7:30 - 8:00 Registration, Get Breakfast,
and Get Settled

8:00 - 9:00 Step Code in Surrey, _
Maxwell Sykes, City of Surrey

9:00 - 9:50 Working with Energy Advisors,
Einar Halbig, E3 EcoGroup

9:50-10:15 Energy Advisor Meet & Greet
and Available for Questions
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The BC Energy Step Code
A

PIBC iNsmiive
OF BRITISH COLUMBIA

AICBA

BC BUILT. BC STRONG™

An ongoing multi-
year collaboration

Co-Chairs:

Shift to performance-

based requirements
ll‘.m'mm

@) scHousine

| m HOME BUILDERS' ASSOCIATION
BRITISH COLUMBIA

A series of Steps to
net zero ready

Start of a larger

&

Vice-Chair- Bob Deeks (Canadian Homebuilders Association)

Technical Subcommittee

Toby Lau {BC Hydro)
Norm Connolly (City of
New Westminster)

Local Government Peer Network Local Government Peer Network
Large Communities

Chair:
Maxwell Sykes [Ci'ty of Surrey)

kS

Energy Step Code Council
Chair: Zachary May (Province of BC)
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ARCHITECTURAL

INSTITUTE OF
BRITISH COLUMBIA

AS'ITBC

TECHNOLO!
FRDFESSIDNALS

or-rlc%

Vice-Chair: Robyn Wark (BC Hydro)

Compliance & Energy
Advisor Working Group
Co-Chairs:
Nicholas Heap (City of
Richmond)
Vanessa Joehl (CHBA)

Training & Communications
Subcommittee
Co-Chairs:

Dale Andersson (Province of BC)
Brendan McEwen (City of

Small Communities
Chair:

Maya Chorobik (Community Energy
Association)

GREEHEST
VANCOUVER ‘ .

l*l Matursl Rescurces  Ressources naturelles
Enie Rl ENGINEERS &

transition & BCHydro
\ / Power smart FORTISBc (PyIiy Canada il
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The BC Energy Step Code

PATHWAY TO 2032: PART 9 (HOMES)

An ongoing multi- 2017 o 9032 fp

. ) NET ZERO
year collaboration s READY

Shift to performance-
based requirements

A series of Steps to . 20% woe erricient
net zero ready

?.

A 10% more erricienT y \

o
Start of a larger ster I o Built .
t rans i t i on BC BUILDING CODE ERS REFERENCE HOUSE

k / ENERGY EFFICIENCY

CITY OF

S - !_I,,_SURREY

the future lives here.



The BC Energy Step Code e s

Timeline for Energy Efficiency Regulatory Requirements in the BC Building Code
Here's what the p CONS

PAN-CANADIAN FRAMEWORK

on Clean Growth
and Climate Change

Canada's P 1 Lihoss Elimste
[EIT Y r—

h ENERGY STAR®

&2 PortfoliolVlanager:

Start of a larger
transition

RiSURREY

the future lives here.



From Prescriptive to Performance

Airtight
building

Efficient
mechanical
equipment

Insulated
envelope

) D =B

R SURREY
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9 > ihe future |



From Prescriptive to Performance

Airtight
building

Efficient
{@:} mechanical

equipment

Insulated
envelope
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600m?

e [
= 7 B e
Part 9

Single-family homes

Duplexes
Townhomes
Smaller MURBs
Smaller retail, office

-

Part 3
Low-rise MURBs
High-ride MURBs
Hotels and motels
Larger retail, office

his

CITY OF
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the future lives here.



From Prescriptive to Performance

Airtight
building

Efficient
{@:} mechanical

equipment

Insulated
envelope
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600m?

e [
= 7 B e
Part 9

Single-family homes

Duplexes
Townhomes
Smaller MURBs
Smaller retail, office

-

Part 3
Low-rise MURBs
High-ride MURBs
Hotels and motels
Larger retail, office

B & =7o00HDD
Il 78 6000 w0 6999 HOD
B 7~ 5000 1o 5999 HOD
.s 4000 to 4999 HDD
B 5 3000w 3909 HOD
4 <2000 HDD

R SURREY
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From Prescriptive to Performance

Airtight
building

Efficient
{:@} mechanical

equipment

Insulated
envelope

12

Energy modelling at design stage

INPUTS

BUILDING INFO

» Size & shape
« Enclosure

(R-values & U-values)
« Mechanical systems

MODELLING
GUIDELINES

« Operating conditions
+ Internal loads

» Site information

« Air leakage rate

ENERGY MODEL

ENERGY ADVISOR (EA)

« Energy consumption
Fuel breakdown

Heat gains
Unmet load hours
+ Mechanical loads

» End use breakdown

OUTPUTS

PERFORMANCE
METRICS

« TEDI
« TEUI
« MEUI
» % <REF

EQUIPMENT
SIZING
INFORMATION

» Mechanical
equipment sizes
& capacities

_!!SUﬁREY

the future lives here.



From Prescriptive to Performance

Airtight
building
Efficient
{:@} mechanical
equipment o
Airtightness Model home  Standard forms with
Insulated testing and EA/RP design with design and
envelope walkthrough assumed and  performance data

actual airtightness

R SURREY

13 the future live



STEPCODE

Part 9 Residential Requirements
Climate Zone 4

> V Q@ é}\ q e
%0 o @ Airtightness 15;—##*’1 Equipment and Systems @ Building Envelope
S =
Step _§° § Blower Air changes % better than Mechanical energy Thermal energy
s door test per hour Reference House | OR use intensity demand intensity
a ACH;, ERS v15 MEUI, kWh/m?2-year TEDI, kWh/m?-year
1 v v report score 0% OR conform to Subsection 9.36.5
2 v v <3.0 10% OR <60 <35
3 v v <25 20% OR <50 <30
4 v v <1.5 40% OR <40 <20
5 v v <1.0 <25 <15
MEUI can be higher for smaller buildings or
buildings with more cooling




ENERGY

STEPCODE

BUILDING BEYOND THE STANDARD

Step

Building Energy
Modelling

AW IN|R=

IR RN IEN

Part 3 Residential Requirements

Climate Zone 4
(not Hotels and Motels)

Equipment and Systems

Total energy use intensity
TEUI, kWh/m?-year

conform to Part 8 of the NECB

<130

<120

<100




Surrey’s R

equirements

Surrey Building Bylaw

Estimated future reqgs

Apr 11,2019 Janl, 2021 2023/24 2025/26
e uplex Step 1 Step 3 Step 4 Step 5
l?nvgﬂh,\(,),t,s,fgsand Step 1 Step 3 Step 4 Step 5
MURBs and eI Gl Step 4, or

Hotels/Motels

Step 2 with Low-Carbon
Energy System Pathway

Step 3 with Low-Carbon
Energy System Pathway

Commercial

Office Step 2 Step 3
Retail and

Mercantile Step 2 Step 3

16

EA = Energy Advisor
RP = Registered Professional

Can Required
Complete for
Forms Occupancy
EA or RP )

RP (can work
with EA)

SFDs now
others soon

P ENERGY STAR

== Portfolio/lanager:
for eligible buildings
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Surrey’s Requirements

Surrey Building Bylaw
Apr1l,2019 Janl, 2021

Single-Family
and Duplex Step 1 Step 3
Townhouses and Step 1 Step 3

Small MURBs

0 21 months at BCBC-equivalent
L Access airtightness resources

d Learn from Guides and
Building Pathfinder

SFDs now
others soon



Surrey’s Requirements

Surrey Building Bylaw
Apr 1, 2019 Janl, 2021

Single-Family

and Duplex Step 1 Step 3

Townhouses and

Small MURBs Step 1 Step 3

MURBs and L Learn from Guides and

Building Pathfinder
O Comply with lower Step

Hotels/Motels

Commercial using LCES Pathway
Office o

) v’ Eligible system type
Retail and
Mercantile v' GHGI < 6kgCO,e/m?a

18

v’ Part of DP application

SFDs now
others soon

B LUERGY STAR
== Portfolio\anager-
for eligible buildings




Surrey’s Requirements: Details in Bulletins

www.surrey.ca/stepcode €< “Changes to the Building Process”

ReS i d e nt i a I B u i | di n g Pe rm itS PLANNING AND DEVELOPMENT | Sz e IN.F;Z::TON

BC Energy Step Code Requirements:

Read the BCBC 2018 Bulletin 8 regarding the upcoming changes to the Buildin Part 3 Buildings
Energy Step Code Bulletin B regarding the upcoming implementation of the B! wcLn
beots  BUANNING AND DEVELOPMENT | Smrwi  INFORMATION
Purpoas
:\:m March 27, 2019
provided i BUILDING DIVISION
Step Code
. . . - * BC Energy Step Code Requirements:
O I I I I I Ie rCI a u I I n g e rl I I ItS . E;z Part 9 Multi-Family Residential Buildings
Implerme dowt )
i =0 BUANNING AND DEVELOPMENT = Zrpas= | INFORMATION
cim - - Erwigy St "
The British Columbia Energy Step Code for applicable Part 3® and Part 9 i: o o
- 4igoed BUILDING DVISION
. B
Eeadnes . BC Energy Step Code Requirements:
s Part 9 Single- and Two- Fam:'.'y Dweﬂ:'ngs
. DI.CLANII" informati nulwn
Subscribe to Step Code Alerts e mene .
i e tarw Purpase and Background:
ThaJiy I woek wit On July 23, 2018, Souncil e busdings 2o ke
_ froesrbeyy and admi mmnnw-ﬂm;mwuumwmn-acsnmsupcmmm
= — - Mty el e B Sl e g oo ety g Al I oy oF
— Rezonin E :g:::-’duwm T R e 0
- . A part ¢ «  FRater to Appendix 1 for g oy
BGBC Bulletins at https://energystepcode.ca/ O EEeessssEmR

19

Implemantation:
Effectrve Apl 1, 2018, Step 1 of the BC Enengy Step Code wil apply 108l rerw buliding permit appicabons


https://energystepcode.ca/

Resources and Su pports https://energystepcode.ca/all-resources/

Desgn Guide :

Design Guide

- Key strategies to for mid- and
] . high-rise (Part 3) wood-frame
Builder Guide and non-combustible
Key strategies builders can ~ "esidential buildings Low Thermal
use for houses and low-rise Demand Guide

(Part 3 and Part 9) wood-

, _ o How large buildings can meet
frame residential buildings.

Passive House and other high
levels of performance.

20

Surrey’s Designing
for Energy
Efficient Buildings

For Planners and
Designers, mostly
Part 3.


https://energystepcode.ca/all-resources/
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Resources and Supports

The Six Strategies that cost-effectively boost performance

1. BOOST INSULATION

To reduce heat loss, increase
insulation in walls, floors, roof,
and foundation.

From Case Study Series 1:
https://energystepcode.ca/case-studies/

4. BAN BRIDGES

A break in your insulation acts
like a bridge that carries heat
straight out of the house. Take
care with corners, junctions,
gaps and studs!

2. VENTILATE SMARTLY
Bring plenty of fresh air into the
home and recover heat from
the exhaust air leaving the
building.

3. MIND YOUR MACHINES
Specify efficient appliances, and
ensure your heating system will
meet — but not exceed — the
home's needs.

5.SEALIT UP

Air leaks are heat leaks. Wrap the
home tightly, taking care

to seal around ducts, pipes,
fixtures, and wires that pass
through walls, ceilings, and roof.

J

6. THINK ABOUT

DOORS & WINDOWS
Carefully consider their energy
performance, size, and location.

)



https://energystepcode.ca/case-studies/
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Builder Guide

Key strategies builders can
use for houses and low-rise
(Part 3 and Part 9) wood-
frame residential buildings.

Changes 10 the Design and Swld Processes
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Design Guide

Key strategies to
for mid- and high-
rise (Part 3) wood-

frame and non-

combustible
residential
buildings

03.3 Achieving the BC Energy Step Code

The strategies presented in this guide represent the lowest cost strategies to achieve Steps
2, 3, and 4 of the BC Energy Step Code in Climate Zone 4, as determined by the 2017 BC Step
Code Metrics Study. However, this is only one set of strategies that can be used to achieve
the performance targets in the BC Energy Step Code. There are many different possible
combinations of measures that can be taken to achieve the same level of performance,
depending on the nature and goals of the project. Designers should use energy models

to explore the different trade-offs between strategies and identify the appropriate

set of architectural, envelope, and mechanical strategies for their project.

This chart presents a summary of the kinds of measures required to mest
each step of the BC Energy Step Code

Step2.

oo
Builders can achieve Step 2 using conventional practices
and widety avaitable materials. However, they will need

to improve the building's overall airtightness and use
additional measures. For example, they shoulkd

Step 1 i3 often referred to as “enhanced compliance”,
becauss it simply requires builders to demonstrate that
they have achieved the energy-efficiency requirements
of the existing BC Building Code. Ina Step 1 project,
builders must supply officials with an energy maodel

1o demaonstrate that their design will meet the code

- Upon sut ice, @ builder Design for a lower overall window-to-wall ratio ’—
must also submit the results of an aintightness test fe.g-40% WwR)
He or she wiould ideally do so before installing drywall
or gther interior surfaces, 1o allow oppartunities to
address leaks Require higher bullding R-values (e.g. minimum
AodiEss feaes. effective R-10 for walls and effective R-20 for raofs) }

Improve window performance (e.g. double- L
and triple-glazed windows with lower U-values)

Improve heat-tecovery efficiency 1
{o.g. 60%) 1

Ta camply with the requirements of Step 3,

designers will use matry of e Step 2 strategies nated
here. However, they will also begin 10 take a mose
mitegrated approach. To reach Step 3. they might also

Consider sealing off individual building units and uses —
from ene anather to impreve airtighiness, a practice I
knawn as compartmentalization —J

feduce thermal bridging 1

(Js-Io-Ts-}

Designers wishing to achieve Step 4's more ngorous energy
efficiency and airtightness requiremients will need 1o reconsider
maltiple practices and systems. Although they can achigve this
leved of performance using wall systems apphcable 1o the Lowes
Steps, they will want 10 conssder the building envelope fiest.
Designers should look to the strategies we suggest for Siep 3
and also

Specify very high levels of heat recavery efficiency |_|
(e.g. 1 least 80%) L

Source triple-glazed windaws with high performance
frames and reduce frame elements.

Eliminate all significant thermal bridges | |

10| 0|0

i SURREY

the future lives here.
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Resources and Supports

PathFinder

Airtightnesswall R-value Underslab Roof R-Value Window
U-Value

R-Value

has-instant

DHW
System

Drainwater
HR Heating

WBa seboard-

0

Space

Q

http://www.buildingpathfinder.com

Vent. Heat
Recovery

MEUI

TEDI

PTL

Launch Tutorial About Contact

GHGI Cost Diff (%)

Building Info

Climate Region:

Building Type:

Med Single Fam M

Choose Energy
Saving Measures

Controls @

Keep Selection

Exclude Selection |

04
(ir;-(;‘r\-ice—
Airtightn..| WallR- |Underslab| RoofR- | Window | DHW ‘Drainwat... Space ‘Vent. Heat | MEUI ‘ TEDI PTL ‘ GHGI ‘ Cost Diff
Value R-Value Value U-value System HR Heating = Recovery (%)
0.6 16 0 40 0.14 Base DHW o Baseboa.. 0 41.32 : 16.87 21.53 447 3.01 =
06 16 (o] 40 0.14 Base DHW 0 Baseboa.. 0.6 38.82 14.47 19.73 45 3.24 ;
06 16 o] 40 0.14 : Base DHW 0 Baseboa.. 072 38.44 14 19.34 45 3.37
06 16 (0] 40 014 Base DHW 0 Baseboa.. 0.84 37.97 13.52 18.96 449 3.59
06 18 (o] 40 0.14 Base DHW 0 CCASHP 0 36.09 16.89 21.55 445 3.01
06 18 0 40 0.14 Base DHW 0 CCASHP 0.6 3462 14.48 19.77 4.46 3.24
ne 1= n AN nia Dara PIURS n ~eACUn N7 2422 14 120 AAc 227

Reset Brushes

‘ Reset Filters

| Reset All |

Colour by Axis:
TEDI v

Colour Scheme:

Font Size:

High-Rise Multi-Unit

Medium Single-Family

Row House



http://www.buildingpathfinder.com/

Airtightness Guidance in BCBC Bulletins
at https://energystepcode.ca/

Apr 25 Builder Breakfast oo L

Langle
Building Step 1 for Part 9 Homes - Y:
& Succeeding with Airtightness %

with the Township of Langley

Resources and Supports

Est. 1873

WWww.surrey.ca/stepcode

!SURREY $ BCHydro

Mid-Construction Blower Door Test
S400 Rebate — more info soon

— !_;SUﬁREY

the future lives here.


http://www.surrey.ca/stepcode
https://energystepcode.ca/

Resources and Supports

INCENTIVES

efficiencyBC i
FORTIS BC

® (& Heveq 7 Get In touch with an Energy Coach at 1 (3441 8819790 or emall
efficiencyBC s o p = Available Incentives
BC Energy Step Code Whole-home performance
Rebate Energy Advisor Rebate®

Step 1 nfa 5400

Step 3 52,000

Step 4 54,000 50 ar $400**
cleanBC aap it Canadil @ BCHydro ».Joiil.:ém €9 ecrousine e | 2 Step s $8,000

B SURREY

the future lives here.


https://efficiencybc.ca/

From Application to Occupancy: Part 9 Residential

@ Design Submit Building Plans
é% — Btl:riif Achieve @, ﬁé @

Energy Step Code

Confirm
. WEIED s Submit Pre-Construction §ocoschcon Bl ancs
-- Develop Building @ "

P i £ - Consistency of Building Plans,
ompliance and Energy Pre-Construction Compliance
Energy Model Model Reports Report and Energy Model Report &
Compare test result to Pre- Verify construction is Building Permit
Construction assumption and consistent with Issued
ﬁ improve airtightness if needed Pre-Construction |§|
= Compliance Report
Confirm o Submit Mid-Construction ot Pre-drywall
(o—, Conduct mid-construction
process c— Compliance Report cGc— construction
& compliance e blower door test
Conduct post ti
Insulation

1
! j ’..f,._‘ o | hl d
blower door test =2 =25 mprove blower door
Inspection e ? —Qov test result if needed
accepted T é E

Run Building Energy
-

2 =

Model with post-  —2 Provide Post-
construction blower [% Construction Confirm Approval
Post-drywall Verify construction is consistent with door test result Compliance Report compliance for
construction Pre-C c e Report Occupancy

SURREY BUILDING APPROVALS

/—)% AN

BUILDER ENERGY ADVISOR

N

PLAN CHECKER BUILDING INSPECTOR
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From Application to Occupancy: Part 9 Residential

@ @ Design

m OID Bli:,-iij Enm;ycg::;ecada @, Submit Building Plans ﬁé @
Start

Confirm
L Targets gy Submit Pre-Construction :g:::i::eilnc':ﬂ?ﬁding Plans,
- @ - Develop Building @ " Compliance and Energy Pre-Construction Compliance
- Energy Model = Model Reports Report and Energy Model Report &
Compare test result to Pre-

Verify construction is
Construction assumption and
improve airtightness if needed

Building Permit
consistent with Issued
Pre-Construction
Compliance Report
Confirm

Submit Mid-Construction
oS
process

(=8 Conduct mid-construction i Cea
c— Compliance Report cGc— construction
& compliance e blower door test
Conduct post ti N w0 53 >
Insulati ——tin] -foy- —n Improve blower door
m":u on blower door test —oo ? —o test result if needed ?& =
pection T% —
accepted Run Building Ene
“ é E = Model w;:ﬁ postr—gv - Provide Post- =
construction blower [% Construction Confirm Approval
Post-drywall Verify construction is consistent with door test result Compliance Report compliance for
construction Pre-C Comp e Report Occupancy
.
Plan check review
Regulatory checkpoints:
L]

Mid-Construction review
Post-construction review




From Application to Occupancy: Part 9 Residential

N

@ @ Design
D Building
Qb ,@ Energy Stop Code

Submit Building Plans ﬁé @

Confirm

sta rt ol Targets ¢ Submit Pre-Construction con:i:fu‘:'lwgil'guﬂdhu Plans,
A ? - Develop Building g " Compliance and Energy Pre-Construction Compliance
- Energy Model = Model Reports

Report and Energy Model Report

Compare test result to Pre-

Verify construction is
Construction assumption and consistent with
imp| airtigh if led Pre-Construction I% H %

Compliance Report

Building Permit
Issued

Confirm o Submit Mid-Construction ot Pre-drywall
process (.T(c\,,.: Compliance Report GG — c°"d|;:twr::_dd'ig'::1;m°" construction
% compliance

C post. tructi
P

[
Insulation blower door test J_Q_o 9’ —r’_‘-)b

e Tt TE S oo

Model with post-

Improve blower door
test result if needed

Provide Post-
El Construction

i Confirm Approval
construction blower
Post-drywall Verify construction is consistent with door telst result Compliance Report compliance for
construction Pre-C Compli Report Occupancy
\,

Energy Advisors play some critical roles
(or Registered Professionals)



From Application to Occupancy: Design and Modelling

Necessary:

v’ Create energy model(s) of proposed building(s)
O Advise about ACH assumption

Design

Submit Building Plans ﬁ
Qi Building @" = IE'
Achieve

'E} & 1‘-‘||r e ?:::f;r:.nf compliance
argets . . -
0 L AT - Consistency of Building Plans,
_- Develop Building Comal:ﬂnt:eRand I‘Iinergy L e
: Energy Model - OULOROILS Report and Energy Model Report &

Cost-effective:

O Advise re: air barrier strategy and planning = reduce construction costs
O Provide advice re: energy efficiency / ECM options = reduce capital costs

Energy Advisors play some critical roles
(or Registered Professionals)
30



From Application to Occupancy: Design and Modelling

What level of airtightness will you assume for your Step 1 building?

31

Option 1: Assume a less airtight building

(e.g. more than ~5 ACH for builders new to airtightness requirements)

COST: Your building will require more EE upgrades at the design stage to meet the Step 1
target = increased capital costs

BENEFIT: Reduced risk of not achieving airtightness target, especially if good air barrier
installation practices are followed = avoided process delays and construction costs

Airtightness Guidance in BCBC Bulletins )
at https://energystepcode.ca/ . SCUFCQFREY

._“-

the future lives here.


https://energystepcode.ca/

From Application to Occupancy: Design and Modelling

What level of airtightness will you assume for your Step 1 building?
Option 2: Assume you can build an airtight building

(e.g. less than ~5 ACH for builders new to airtightness requirements)

BENEFIT: You won’t need to design in as many EE upgrades at the design stage to meet the Step
1 target = reduced capital costs

RISK: Increased risk of not achieving airtightness target, even if good air barrier installation
practices are followed = delayed timelines, increased capital costs, increased construction costs

If you do not achieve your modelled ACH value,
) . . . Why you should deal
you will need to improve airtightness post-construction,

and may need to make design upgrades prior to W'th. the air barr.ler at
o occupancy mid-construction

32 E'-'vvl‘l Ny W

the future lives here.
32
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From Application to Occupancy: BP Application
Necessary:
v' Complete Pre-Construction Compliance Form

v' Submit energy model report (must show compliance with Step Code targets)

@ Design -
oD Building I Submit Building Plans AL
QID Achieve

Confirm
Energy Step Code
8 'I?; et’;; " : - Code of compliance
Sta rt o 9 :”-\ Submit Pre-Construction - Consistency of Building Plans,
o - Develop Building Compliance and Energy Pre-Construction Compliance
= Energy Model = Model Reports

Report and Energy Model Report &

Cost-effective:

O Ensure consistency between model, compliance form, and building plans
before submitting the BP Application package

= reduced regulatory timelines = reduced construction costs

Energy Advisors play some critical roles
(or Registered Professionals)
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From A .
pplicati
ion to Occupancy: BP A

OoR PART 9 BU\LB\NGS

of Dinasion &

Article 2287

BC ENERGY COMPL\ANCE REPORT - PERFORMAN o
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From Application to Occupancy: BP Application

‘RE-CONSTRUCTION
FOR p,
Sl .ART 9 BUILDINGS

Articie 2.2 o

0Nty tisgrye

* Division ¢y
Stleling
8 Type:

5.0
i,
BC Building .

Numbe, of O :

Unig
Climate 70,
PID of {agy

Please Seiecy ™l Zop,

-'l'

[
i

1Y

FOUNATICN s
HEADERS ¢ sﬁas

i

TR

i
il

Tt
T

!

Shace COnprr,
AT i

Building plans are
consistent with
energy model and
show air barrier

VERSIEN 1 4

Olhen ¢
MAACTing, :ms
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VERStOR 4

LIDEC 5, 31491

HDEC 6, 3547




36

From Application to Occupancy: Mid-Construction

Submit Building Plans

O foN=) VAL

Qi & enuy S o e
- Code of compliance
sta rt ok Targets ¢ Submit Pre-Construction - Consistency of Building Plans,
-- Develop Building g " Compliance and Energy Pre-Construction Compliance
- Energy Model : Model Reports Report and Energy Model Report %

Compare test result to Pre- Building Permit

Verify construction is
Construction assumption and consistent with Issued
improve airtigh if needed Pre-Construction I% " %

Compliance Report

ol Submit Mid-Construction c&
cG— Compliance Report GG

Pre-drywall

Conduct mid-constructi
onduct mid-construction e T

blower door test

onduct post-construction

—On Y- Dn Improve blower door
I:In:ulation A CEa ] 2o g oo test result if needed
s T T
accepted Run Building En
i E =y P Bulideg Eneray Provide Post. =
construction blower |§| Construction Confirm Approval
Post-drywall Verify construction is consistent with door test result Compliance Report compliance for
construction Pre-C: [+ lii Report Occupancy

OWNER SURREY BUILDING APPROVALS
AN
/—/% r A
BUILDER ENERGY ADVISOR PLAN CHECKER BUILDING INSPECTOR
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From Application to Occupancy: Mid-Construction

Necessary:
v’ Verify proper installation of EE upgrades on-site =~ g— Administrative
v" Perform mid-construction blower door test requirements in Surrey

v' Complete Mid-Construction Compliance Form

Compare test result to Pre- Building Permit

Verify construction is
Construction assumption and consistent with Issued
ﬁ @ improve airtightness if needed Pre-Construction IEI T%
[—}

Compliance Report

Confirm o Submit Mid-Construction oS ; q Pre-drywall
process G% I% Compliance Report cc— o ciol construction

& compliance blower door test

Cost-effective:
L Provide on-site coaching re: air barrier installation
= reduce delay and construction costs

Ensure air barrier
performing as modelled
Improve as needed

Energy Advisors play some critical roles
(or Registered Professionals)



From Application to Occupancy: Mid-Construction

ENERGY COMPLIANCE REPORT - PERFORMANCE PATHS FOR PART 9 BUILDINGS
For Buildings Complying with Subsection 9.36.5. or 9.36.6. of the 2012 BC Building Code [« t

A: PROJECT INFORMATION

Report result of pre-drywall
airtightness test: ACH,,

Verify correct installation of \
beyond-minimum-code building L
upgrades as appropriate

E: COMPLETED BY

W applicable, enter ERS information:

"

e (ives here,




39

From Application to Occupancy: Post-Construction

!E! Submit Building Plans ﬁé @

S O oo

ol ey .
= e of compliance
Start v Targete g, Submit Pre-Construction - Consistency of Building Plans,
- evelopBuiding g -- Compliance and Energy B ot ion Comallane
= Energy Model = Model Reports

Report and Energy Model Report

Compare test result to Pre- Verify construction is Building Permit
Construction assumption and consistent with Issued
i irtigh if fed Pre-Construction

Compliance Report

P airtig|

Pre-drywall

Conduct mid-constructi
onduct mid-construction e T

blower door test

Confirm ol Submit Mid-Construction ot
process Go— Compliance Report cGc—
compliance

post. tructi

L —On Y- Dn Improve blower door
I:In:ulation A CEa ] -0 g - test result if needed =
pection Té ——
accepted Run Building En
e =y P Bulideg Eneray Provide Post.
construction blower |§| Construction Confirm Approval
Post-drywall Verify construction is consistent with door test result Compliance Report compliance for
construction Pre-C: Ci li Report

Occupancy

OWNER SURREY BUILDING APPROVALS
AN
/—/% r A
BUILDER ENERGY ADVISOR PLAN CHECKER BUILDING INSPECTOR



From Application to Occupancy: Post-Construction

Necessary: m
v’ Verify proper installation of EE upgrades on site Font

v Perform post-construction blower door test
v" Revise energy model to conform to completed building

v' Complete As-built Compliance Form [ ]
Conduct post-construction _~ _n
Insulati = -foy- =0 Improve blower door
Inn:u ation ST -0V ? —ov test result if needed
pection T%
accepted E Run Building Energy . =
“ % - Model with post- — Provide Post-
construction blower Construction Confirm
Post-drywall Verify construction is consistent with door test result Compliance Report compliance
construction Pre-Construction Compliance Report
Cost-effective:

 Provide on-site coaching re: air barrier installation
= reduce delay and construction costs

Energy Advisors play some critical roles
(or Registered Professionals)

40

S

Approval
for
Occupancy
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From Application to Occupancy: Post-Construction

Requirement for post-construction blower door test

Buildings with a post-construction blower door test
result resulting in non-compliance will need to
mitigate and re-test to become compliant

. Si TY OF
- the future lives here.
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From Application to Occupancy: Part 9 Residential

Design
D Building
D

¥

Develop Building
Energy Model

Achieve
Energy Step Code
Targets

STAY 0 N Compare test result to Pre-

@l Submit Building Plans

L. Submit Pre-Construction
@ -' Compliance and Energy

Model Reports

) e

Confirm

- Code of compliance
- Consistency of Building Plans,
Pre-Construction Compliance

Report and Energy Model Report

TRACK ‘ ﬁ Igl | Fc:vnstruit:lloll:l' assumption and T%

&

Verify construction is

Submit Mid-Construction
Compliance Report

post. tructi
Insulation blower door test &D
Inspection O
accepted

Post-drywall Verify construction is consistent with
construction

Pre-C: [+ Report

OWNER

/—/%

BUILDER

ENERGY ADVISOR
43
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Building Permit
consistent with Issued
Pre-Construction
Compliance Report
(=8 Conduct mid-construction el
cc— blower door test construction

- 2o

Improve blower door
—oo test result if needed
Run Building Energy
Model with post- ->
construction blower

door test result

Provide Post-
Construction
Compliance Report

Confirm
compliance

g
Appro.

for

Occupan
SURREY BUILDING APPROVALS
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N

PLAN CHECKER BUILDING INSPECTOR



From Application to Occupancy: Details in Bulletins

www.surrey.ca/stepcode €< “Changes to the Building Process”

ReS i d e nt i a I B u i | di n g Pe rm itS PLANNING AND DEVELOPMENT | Sz e IN.F;Z::TON

BC Energy Step Code Requirements:

Read the BCBC 2018 Bulletin 8 regarding the upcoming changes to the Buildin Part 3 Buildings
Energy Step Code Bulletin B regarding the upcoming implementation of the B! wcLn
beots  BUANNING AND DEVELOPMENT | Smrwi  INFORMATION
Purpoas
:\:m March 27, 2019
provided i BUILDING DIVISION
Step Code
. . . - * BC Energy Step Code Requirements:
O I I I I I Ie rCI a u I I n g e rl I I ItS . E;z Part 9 Multi-Family Residential Buildings
Implerme dowt )
i =0 BUANNING AND DEVELOPMENT = Zrpas= | INFORMATION
cim - - Erwigy St "
The British Columbia Energy Step Code for applicable Part 3® and Part 9 i: o o
- 4igoed BUILDING DVISION
. B
Eeadnes . BC Energy Step Code Requirements:
s Part 9 Single- and Two- Fam:'.'y Dweﬂ:'ngs
. DI.CLANII" informati nulwn
Subscribe to Step Code Alerts mene .
i e tarw Purpase and Background:
ThaJiy I woek wit On July 23, 2018, Souncil e busdings 2o ke
T omiosa o aml mm‘“wmf'wwmmsc&m&pﬁmmm
i 0 e S w2 BE Enaigy Swep Code wm'mmﬁm it o oo o
Razoriy L3 :g::‘:-ﬂlmm of this bulets for e3dnional S Code
- . A part ¢ «  FRater to Appendix 1 for g oy
BCBC Bulletins at https://energystepcode.ca/ O EEeessssEmR
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Implemantation:
Effectrve Apl 1, 2018, Step 1 of the BC Enengy Step Code wil apply 108l rerw buliding permit appicabons


https://energystepcode.ca/

Resources and Su pports https://energystepcode.ca/all-resources/

Desgn Guide :

Design Guide

- Key strategies to for mid- and
] . high-rise (Part 3) wood-frame
Builder Guide and non-combustible
Key strategies builders can ~ "esidential buildings Low Thermal
use for houses and low-rise Demand Guide

(Part 3 and Part 9) wood-

, _ o How large buildings can meet
frame residential buildings.

Passive House and other high
levels of performance.

45

Surrey’s Designing
for Energy
Efficient Buildings

For Planners and
Designers, mostly
Part 3.


https://energystepcode.ca/all-resources/
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Resources and Supports

PathFinder

Airtightnesswall R-value Underslab Roof R-Value Window
U-Value

R-Value

aas-instant

DHW

Drainwater
System HR

Space
Heating

Q

http://www.buildingpathfinder.com

Vent. Heat
Recovery

MEUI

TEDI

PTL

Launch Tutorial About Contact

GHGI Cost Diff (%)

Building Info

Climate Region:
Vancouver A

Building Type:

Med Single Fam M

Choose Energy
Saving Measures

Controls @

Keep Selection

m
5
E
a
@
[
iy
@
2
o
3

04
(]a?l;:r‘n?ce—
Airtightn..| WallR- |Underslab| RoofR- | Window | DHW ‘Drainwat... Space ‘Vent. Heat | MEUI ‘ TEDI PTL ‘ GHGI ‘ Cost Diff
Value R-Value Value U-value System HR Heating | Recovery (%)
0.6 16 0 40 0.14 Base DHW o Baseboa.. 0 41.32 : 16.87 21.53 447 3.01 ‘
06 16 (o] 40 0.14 Base DHW 0 Baseboa.. 0.6 38.82 14.47 19.73 45 3.24 ;
06 16 o] 40 0.14 : Base DHW 0 Baseboa.. 072 38.44 14 19.34 45 3.37
06 16 (0] 40 014 Base DHW 0 Baseboa.. 0.84 37.97 13.52 18.96 449 3.59
06 18 (o] 40 0.14 Base DHW 0 CCASHP 0 36.09 16.89 21.55 445 3.01
06 18 0 40 0.14 Base DHW 0 CCASHP 0.6 3462 14.48 19.77 4.46 3.24
ne 1= n AN nia Dara PIURS n ~eACUn N7 2422 14 120 AAc 227

‘ Reset Brushes
‘ Reset Filters |

| Reset All '|

Colour by Axis:
_TEDI v

Colour Scheme:

Font Size:

High-Rise Multi-Unit

Medium Single-Family

Row House

RREY

.. future lives here.


http://www.buildingpathfinder.com/

Resources and Supports
Apr 25 Builder Breakfast rwmsipor

Langle
Building Step 1 for Part 9 Homes e
& Succeeding with Airtightness

with the Township of Langley y St » Codel-Airti:f"iness Training

Est, 1873 - B )

WWww.surrey.ca/stepcode

!SURREY $ BCHydro

Mid-Construction Blower Door Test
S400 Rebate — more info soon

— !_;SUﬁREY

the future lives here.


http://www.surrey.ca/stepcode

Resources and Supports

INCENTIVES

efficiencyBC i
FORTIS BC

® (& Heveq 7 Get In touch with an Energy Coach at 1 (3441 8819790 or emall
efficiencyBC s o p = Available Incentives
BC Energy Step Code Whole-home performance
Rebate Energy Advisor Rebate®

Step 1 nfa 5400

Step 3 52,000

Step 4 54,000 50 ar $400**
cleanBC aap it Canadil @ BCHydro ».Joiil.:ém €9 ecrousine e | 2 Step s $8,000

B SURREY

the future lives here.


https://efficiencybc.ca/

Today’s Agenda

v

9:00 - 9:50 Working with Energy Advisors,

Einar Halbig, E3 EcoGroup —

E3 ECO GROUP

N ——

. SURREY

49
the future lives here.



,!!SUﬁREY

the future lives here.

Step Code for
Part 9 Buildings

Working with an
Energy Advisor

Einar Halbig, E3 EcoGroup
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1) Step Code review

2) Working with Energy Advisors

3) Getting your house airtight enough
4) Finding an Energy Advisor

5) Wrap up and guestions.
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BC Energy Step Code

7 —-»o , 2032

NET ZERO
READY

NEW CONSTRUCTION

20% BETTER

10% BETTER
STEP 1 ENHANCED COMPLIANCE IMPROVED
BC BUILDING CODE ERS REFERENCE HOUSE

ENERGY EFFICIENCY
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Performance Compliance: Lower Mainland

(except City of Vancouver)

ERS
%<Ref

Climate Zone 4 (Lower Mainland, Southern Vancouver Island and

STEP Sunshine Coast)
NG BEYON Proposed MEUI and TEDI targets
g
o Airtightness Systems and Equipment Building Envelope
Step <

>

a Blower % better than ERS )

2 | Door Test g arence : s . 23
2 [
2 v v .

3 v v <25 20% OR See Below 30
4 v v <15 40% OR See Below 20
5 v v <1.0 n/a See Below 15
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Equipment & Systems

“% Better than Reference House”
(excluding lighting and appliance loads)

Reference house: Proposed
Code minimum/§i |

house: Builder

02.5ACH@50Pa OAirtightness?
Omaximum 22% FDWR OFDWR?
OEqual orientation of glazing OOrientation?




City of Surrey Requirements

CITY OF SURREY

PLANNING AND DEVELOPMENT

INFORMATION

55

March 28, 2019
BUILDING DIVISION

BC Energy Step Code Requirements:
Part 9 Single- and Two-Family Dwellings

DISCLAIMER: Tha information presented balow i subject 1o addition and revision in future versions
dﬂ!uwlwww Mobes below indicate some, but not all, items that may be revised. To
b natifisd whanever this Bullatin i updated, sign up for amad alerts at B v SyrrevSiapCodaflnrts.

Purpose and Background:
On July 23, 2018, Surrey Gity Council approved Corporate Report R179' that requires new buildings to be
constructed 1o the energy efficiency requirements set under the BC Energy Step Code. This bulletin is
provided 1o infoem applicants and designers of new single- and two-family dwellings about the City of
Surey's BC Energy Step Code and builling energy labelling requiremants.

s Refer to the Additional Information section at the bottom of this bulletin for addmtional Step Code

and resounces.

Refer to Appendix 1 for details on the City's building energy labelling requirements.
BC Energy Step Code and associated requirements for other bullding types can be found in similar
City bullating for Part @ Multi-Family Residential Buildings and Part 3 Buildings.

Implementation:

Effective Apnl 1. 2018, Step 1 of the BC Energy Step Code will apply 1o all new bulding permit applications
for single- and two-family bulidings. To comply with the BC Enaergy Step Code. builders must work with a
Licansed Enorgy Advisor andior a Registened Professional 1o ensure building designg mest all applicable
enorgy and i

All Regi F K are 10 follow ther Joint Architectural Institute of BC and Enginders
and BC ional Practice Gui = Whole Building Encrgy ing Sorvices.*

g and Permit and
As pan of rezoning and development permit applications, applicants are expected 1o conduct energy
modeling and provide a statement to the City that their proposed design will meet the City's Energy Step
Code requirements in place at the time of the associated bulding permit application. This statement must
b submitied prior 1o the City considerng the rezoning andior dovelopment parmit application, It is
incumbent on applicants fo ensure their proposed building design will meet the City's Energy Step Code
raqwmma Any revisions to building design may require applicants to reapply for updated rezoning
ndior development penmil approvals.,

" The Sty R ’ s e o
Luteired APoukd e ConBened oul-ul-Oate. g Ve Suftey Ca bytenandeoyr i TR 10RO TS gl
* Domrkoad ARG i EGOCs Joi Frofoestrs Fiscior Gobieions o Hkcls Culing Emegy Sncetig iavioes ark:

|

L3 - %2 l

EE]

DasuURREY
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City of Surrey Requirements

1.

Citvs Preferred Path

EnerGuide Rating System: Licensed Energy Advisor

BC Energy Compliance Report — Performance Paths
for Part 9 Buildings: Pre-Construction form®
completed by a Licensed Energy Advisor. Section F
must be completed. Complete Section G if seeking
any Certification.

Printed copy of HOT2000 Full House report.”

For each Licensed Energy Advisor, a copy of a valid
certificate of insurance showing general liability
insurance and errors and omissions insurance.

Plan drawings clearly showing all energy efficiency
upgrades and type of air barrier.
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1: Engage An Energy Advisor

Energy Advisors:

v’ Licenced by NRCan

v" Construction knowledge

v" Trained to use HOT2000 software

v" Standard modeling and testing procedures through
EnerGuide Rating System

v" QA by Service Organization and NRCan.



BC Energy Step Code = Performance Compliance

No More

Energy modelin Air-Tightness -
gy 8 Tefting Prescriptive

‘ ’ Requirements

Energy Advisor
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Engage An Energy Advisor
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Engage An Energy Advisor




61

Where to find an Energy Advisor

v" NRCan website
v' CHBA BC is a Service Organization
v" CACEA.ca is Energy Advisor association.

| CANADIAN
HOME BUILDERS’ ASSOCIATION
:I: BRITISH COLUMBIA

The Voice of the Residential Construction Industry in BC

1~ CcACEA

Canadian Association of Consulting Energy Advisors
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2: Energy Advisor Models the Building
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Info needed for Energy Modeling:

Drawings are just the start...

Also need:

v'space heating specifications (type and AFUE)

v'"domestic hot water heating specs (type and
EF)

v'window specs (US| and SHGC)

v'ventilation specs (equipment and SRE if
HRV)

v'space cooling specifications.
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HOT2000 Software

tex HOT2000 - [3111P99510 - EnerGuide Rating System]

£ File Edit Editors Reports  View Window Help

e d % H- =

TE AN BEERE =

TEEEEY =22 X0 % 02 2= 0

= £% House
“%* ABOVE REAR BED
~%* ABOVE REARKIT
“%* ABOVE ENTRY
“%* UPPER ROOF
T
[+ BB Upperfloor
Ig Slab-on-grade

H Ternperatures

W Baseloads
#¥ Generation

=2 Matural Air Infiltration
2 Ventilation

@ Heating/Cooling System
‘7.7@ Domestic Hot Water
# EnerGuide Rating System

Main Wall
Wall Label Facing Direction
|Main floor | MR, w
Construction Measurements
Wall Type Height
| 1223501561 v| E It
Lintel Type Perimeter
| 101 v ‘ 996299 |
Location Mrea
House

Comers  Intersections

f JB |

R-Value

2% Jn

DMjacem to Enclosed Unconditioned
Space
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HOT2000 Software

HOT2000 outputs used to calculate Step Code Metrics:

v" % lower energy than reference house

v' MEUI
v TEDI

EnerGuide Rating System Resulis
Rating 5| Glla Reference House 63| Glia
Energy Use Intensity 1.23| Glim*a % Lower Than RefHse | 175 %
Greenhouse Gases 15 tla

Rated Annual Energy Consumption (AEC)

Space Heating 11.49| GJ
Space Cooling 0.0 GJ
DHW/ 1451| GJ
Ventilation, Electric 00| GJ

Baseloads Gl

Hated Annual Energy Production (AEF)

Electricity Generation 0o
Solar DHW 00
Total AEP 00

GJ
GJ
GJ

Fe
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What’s the recipe?
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City of Surrey Requirements

“All building permit applications for new single- and two-family
buildings must demonstrate compliance with either the
EnerGuide Rating System or 9.36.5 pathways listed in the
Compliance Pathway Requirements”

“Applicants are expected to use conservative airtightness
assumptions in energy models for Step 1.”

“Applicants that do not use a conservative airtightness
assumption risk designing and constructing homes that will not
meet the Step 1 performance requirements and delaying
occupancy at Final Building Inspection.”




3: Energy Advisor & Builder Develop Plan of
Action

HOT2000 iterations evaluate potential upgrades:

v" Envelope upgrades (insulation, fenestration, air tightness, thermal bridging, etc)
Mechanical system upgrades
Heat recovery

AN NN

Lighting and appliances.

»
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Which upgrades make sense?

AN

NN X X X

Effect on Step Code
metrics?

Cost?

Availability?
Constructability?
Synergies?

Builder preference

Upgrade Description:

% Better than the
Reference House,
NOT including
EnerGuide assume
electric base loads

ACH @50 Pa

MEUI
(KWh/m2/
yr)

TEDI
(kWh/sq
m/year)

PTL
(W/m2)

Built to BC Building Code Section
9.36 minimums

-4.9%

3.5

65.7

317

Upgrade above grade walls to R22
batts, add R4 expanded polystyrene
to base case foundation walls

0.0%

35

62.6

41.6

30.6

Upgrade abowve grade walls to R22
batts, add R4 expanded polystyrene
to base case foundation walls,
3.0ACH@50Pa

3.3%

3.0

60.7

39.8

29.4

Upgrade abowve grade walls to R22
batts, add R4 expanded polystyrene
to base case foundation walls,
3.0ACH@50Pa, upgrade furnace to
97% AFUE

4.9%

3.0

59.2

39.8

29.4

Upgrade above grade walls to R24
batts, add R4 expanded polystyrene
to base case foundation walls,
2.5ACH@50Pa, upgrade furnace to
97% AFUE, upgrade windows to USI
1.40, add 60" drain water heat
recowvery system, add R12 under
entire slab area

21.2%

25

49.5

32.9

26.3
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Energy Advisor & Builder Develop Plan of

Action

Step Code form
is completed by
the Energy
Advisor:

PRE-CONSTRUCTION

BC ENERGY COMPLIANCE REPORT - PERFORMANCE PATHS FOR PART % BUILDINGS
For Buildings Complying with Subsection 9.36.5, or 9.34.6. of the 2018 BC Building Code (1o«

A: PROJECT INFORMATION

Duiiding Permit #;

UL Bulling €

[ 2365 =b= Compice fectiom A B C.LE B odes ==

B: BUILDING CHARACTERISTICS SUMMARY

DETARS [ASSEMBLY | SYSTEM TYPE / FUEL TYPE/£TC) Lot

EXTERION WALLS.
& FLOOK HEADES

RO | COR G

FOUNDATION WALLS
HEADERS, &5

stab i [ setow om [l atcve brcitine awp [ viested om [0 Unewated

FLOCRS CVER
URHEATED SPACIS

FEHESTRATIEN
aDooR

FOWR:

AR BARRICR SYSTEM
G LOCATION

SPACE CONDITIONING
HEATING & COOLING)

SURVICE WATER
WLATING

VENTRATION

TR ERRGY
AL Tived; FEATURES.

< dated
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4: Builder completes house, Energy Advisor confirms
construction details

Make sure you build what you agreed on!

v' If changes, notify your Energy Advisor
v" The energy model will need to be updated.
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4: Builder completes house, Energy Advisor confirms
construction details

Mid-Construction blower fan testing can help assure
you are on track:

v’ Check airtightness during construction
v Changes/fixes can still be made

v Energy Advisor will want to verify your construction
details anyways.
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4: Builder completes house, Energy Advisor confirms

construction details

Energy Advisor
completes Step
Code compliance
forms and submits
to the
Municipality.

POST:CONSTRUCTION

BC ENENGY COMPLIANCE REPORT - PERFORMANCE PATHS FOR PART % BUILDINGS
dings Complying with Subsection 9.34.5, or 9.34.6. of the 2018 BC Building Code BOBC Ar

uuuuuuuuu

EFFECTIVE RS-vall

EXTERION WALLS

FOUNDATION WALLS

< dated




4: Builder completes house, Energy Advisor confirms
construction details

EnerGuide Iabel iS Evadualed on: Apiil 3, 2014

i S S u e d fo r t h e Home evaluated by; Nova Scotia Energy Consulting
house: 87+
‘ﬁ@@‘

Rated Ene«;, Intensity: 048
w50 Gas Emisgions: 3.7

E =1 E “This house has significant energy uses not inciuded in e rating. See
“House [ s Homagwnar rdaw:a.'m S.hrarlc‘. detaits
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Working with an Energy Advisor Recap

Engage your Energy Advisor
Model your house and check performance against Step Code targets

Run iterations and develop your plan of action

D N NI NN

Stick to the plan.
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Questions?

Thank you!



Today’s Agenda Albert Mui

Aqua-Coast Engineering
Cantech

Capital Home Energy

DW Energy Advisors

E3 ECO GROUP

EnerSaver Solutions

Exland Construction MGMT

_ HomeStep.ca
9:50-10:15 Energy Advisor Meet & Greet __

: . Vantage Energy Solutions
and Available for Questions & gy

N —

. * ! SURREY

the future lives here.



Next Builder Breakfast

Building Step 1 for Part 9 Homes
& Succeeding with Airtightness

with the Township of Langley

Thurs Apr 25, 2019 E;;S;ig;f

Langley Events Centre |
7888 200 St, Langley
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