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Presentation outline

A Overview of ENERGY STAR context
A Introduction to ENERGY STAR Standard

A ESNH Standard, version12.7 Contentsi detailed review

1. Minimum Requirements
2. Compliance Options: Prescriptive & Performance
3. Regional Specifications: Builder Option Packages

A Construction of Air/ Vapour Barriers
A Adminstrative issues
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Features of an ENERGY STAR Home

An ENERGY STAR qualified homencludes:

A High-performance ENERGY STAR windows, patio doors,
and skylights

A Efficient heating and cooling systems that use less energy
and can be quieter, reduce indoor humidity, and improve
the overall comfort

A Walls and ceilings that are insulated beyond what is
required by the building code

A ENERGY STAR products such as lighting, appliances or air
conditioners to reduce electrical consumption

A A heat or energy recovery ventilation system (HRV or
ERV) to ensurefresh air change
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ENERGY STAR Benefits to Homeowners

A Savings on utility bills
A A more comfortable home with balanced
temperatures and fewer drafts and cold spots

A A home that uses less energy and has less harmful
Impact on the environment

A Better indoor air due to mechanical ventilation system
Installed in every home

A A guality home with a government-backed ENERGY
STAR label

i+l

I * I Natural Resources Ressources naturelles
Canada Canada aIla a



%" G EFCENC
ERS 95+
20-25% Net Zero
Improvements netzerg
ERS 88 home
A N eZero ReadyoO ; BCBC
ERS 86 Passive House
R-2000
ERS 83
ENERGY = 3.5
— vVer -
ERs 78-| SR Y
30 years
BCBC/NBC 9.36

BCBC 2007 ERS <=77

i+l

I * I Natural Resources Ressources naturelles
Canada Canada ana a



[ ——JENERGY STAR
% HIGH EFFICIENCY
HAUTE EFFICACITE

Energy Star for New Homes T In context

A R-20007 since 1982.

A Template for energy efficiency
programs around the world.

A Bestin-class, energy-efficient homes

A Includes high levels of insulation, clean
air features and measures to help
protect the environment.

A Min. 50% more efficient than latest
energy efficiency code.

AR2000 is prerequisite
Zero Energy & Net Zero Ready housing
Initiative.
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Energy Star for New Homes T In context

A Energy Star for New Homes

A Minimum energy efficiency performance
improvements above codel 20% better.

A Builds on US DOE program & uses
International label

A In use in Ontario & Saskatchewan for 10
years; accounts for about 20% of housing
starts

A Being rolled out across Canada in 2015

A Region sensitive technical criteria

A Passive House

A European high performance standardi built
on R-2000 model; applies to all building types
(no distinction between Part 9 & Part 3)
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Every Energy Star Home is

A Constructed by trained
builders who are licensed
by the Government of
Canada.

A Awarded an ENERGY STAR
label approved by the
Government of Canada.

A Issued a certificate by the
Government of Canada
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AN ENERGY STAR®
QUALIFIED HOME

ENERGY STAR qualified home's address
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Energy Star for New Homes T In context

A EnerGuidefor Homes: energy labeling (current scale:
071 100)
A Minimum threshold required by some
jurisdictions or programs.

467 E Keith Rd.,
North Vancouver, British Columbia
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Energy Star for New Homes

A New label: focus on
energy use

Data Collected: February 3, 2017
- File Number: 5101N00303 [~~~
Home evaluated by: CHBA-BC

129
‘I L@@

GJI GJ/ Uses
year ‘ 1 5 year most
Best Atypical energy
energy new house
performance

One gigajoule (GJ) equals the energy from two BBQ propane tanks
Rated Annual Ener _
m_ Breakdown of Rated Annual Energy Consumption:

+Natural gas 101
« Electricity 28 A Space heating ~ 68%
B Space cooling 0%
C Water heating 1%
C D Ventilation 1%

On-site renewable E Lights & appliances 9%
energy contributions =06 F Otherelectrical  11%
+ Electricity 0
«Solar water 0
heating

Rated E Intensity: 0.24 i
ated Energy Intensity: 0.24 GJim?/year

Rated Greenhouse

Figurqs may notaddupdueto  Gas Emissions: 5.4 tonnesfyear
roundina.
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2011 Household Energy Use

Average Dwelling 107 Glyr
Apartment 33 GJyr
TownhomesDuplexsetc 94 GJlyr
NZENZEr 36 to 40 GJyr

Statistics Canada

I * I Natural Resources Ressources naturelles hd
aaaaaa Canada ana_ a



12

[ ——\|ENERGY STAR
org | IGH EFFILIENCY
HAUTE EFFICACITE

Occupant Behaviour1 Biggest Loads!

Standard NBC 9.36 Home

HRV/Fe

Spac |

Average Canadian eé
household uses
105 GJ/year

Source: NRCan and
StatsCan

Occupant/Plug
Loads
25%

Average
NZEr home
uses
35 Gl/year

(range of 34-44 for
the attached,
detached & MURBs

combined) Hot Water

20%

ANZEmHome

HRV/Fans
Space 1% Space
Heating
6%

P

Occupant/Plug
LoadX

Hot
Water
14%

Average 66.7% reduction
compared to code!

Roof space Is prime real estate for PV panels!
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ESNH Standard, ;
version 12.8 S

Maisons Homologuées
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ESNH Standard, version 12.8

A National ESNH Standard

A Building code house is the referencei i.e. based on
minimum requirements of applicable building code.

A Minimum 20% more energy efficient than applicable
code requirements

A Mandatory minimum electrical savings
A Prescriptive and performance options

A Plus min. number of points from Builder Option Package
(BOP) options list
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Table of Contents

Scope and Application

References

Definitions and Abbreviated Terms
Minimum Requirements

Compliance Options
A Prescriptive
A Performance

6. Regional Specifications
A Appendix A: Equivalent Assemblies
A Appendix B: Equivalent Airtightness Metrics
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Minimum Requirements

A 1.1 Scope
A Provides an overview of the purpose of the document

A 1.2.1 Eligible housing types

A Clarifies the scope of eligible housing: Part 9,
A detached houses (incl. houses with secondary suites),
A attached housesi semi-detached houses, row houses, and,
A multi-unit residential buildings (MURBS), which include stacked
townhouses, duplexes, triplexes and apartment buildings.

A 1.2.2 Climatic Data

A Clarifies which building code is to be used to determine
heating degree days (which in turn are used to define
regional climate zones) and determination of the frostline

depth
I
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Minimum Requirements

A 4.1.1 Building Codes and Regulations

A ESNH houses must adhere to the applicable building code or to
the ESNH technical requirements,whichever is more stringent

A 4.1.2 Energy Efficiency Regulations

A Ensures that equipment installed in ESNH houses is compliant
with Canadads Energy Efficienc)
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Minimum Requirements

A 4.2.1 Airtightness

A Airtightness level of 2.5 ACH for single detached; 3.0
for attached (rowhouse or duplex)

A Three airtightness metrics for different types of
housing are provided:
A ACH (air changes per hour)
ANLA (normalized leakage area)
ANLR (normalized leakage rate)
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BC Regional Specifications (BOP Options)

Table A-1
Airtightness Metrics for Attached Buildings

NLA NLR
cm?/m? [ in2/100 ft2 | L/s/m? | cfm50/ft2

A‘GQ
11 3.0 2.12 3.06 1.32 0.26
2.5
2.0
1.5
0

2 1.66 2.39 1.02 0.20
3 1.18 1.70 0.78 0.15
4 0.72 1.04 0.54 0.11
5 0.45 0.65 0.26 0.05

NOTE:
el 1 represents the core BOP requirement.

Table A-2
Airtightness Metrics for Detached Buildings
P
L7(e| Ach\ NLA NLR
cm?/m? | in?/100 ft? | L/s/m? | cfm50/ft?
1! 2.5 1.26 1.81 0.93 0.18
2 2.0 1.00 1.44 0.75 0.15
3 1.5 0.75 1.08 0.57 0.11
4 1.0 0.49 0.71 0.38 0.07
5 0.6 0.30 0.43 0.24 0.05
TE:

1) ev represents the core BOP requirement.
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Minimum Requirements

A 4.2.2.3 Wall and Floor Assemblies Below or in
Contact with the Ground

A Clarifies:
Ainsulation requirements depending on height of
foundation

Aallowances for interior and exterior foundation
wall insulation provided there is overlap, and

Arequirement for thermal break where there is sub -
slab insulation

i+l
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Minimum Requirements

A 4.2.2.3 (a) Wall and Floor Assemblies Below or in
Contact With the Ground

AFoundation walls more than
finished grade are treated like walls above grade

i+l
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Minimum Requirements
A 4.2.2.3 (b) and (c)

e

Interior Exterior Interior Exterior
Line of jiffished
ade

Not ap

No gap

<,

Gap max.150 mm

Nllllmlll lllllll

B

Top of ﬂo}\

4.2.2.3 (b) 4.2.2.3 (c)
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Minimum Requirements

A 4.2.2.1 Minimum Effective Thermal Resistance of
Opague Assemblies

A Ensures that a certain level of investment is in the building
envelope regardless of which compliance option is chosen; no
exceptions allowed unless specified in the Standard

ASpecified |l evels are per the BC
requirements (same as NBC 2012 sec 9.36) for houses without
HRVs to ensure a higher level of thermal resistance

A In Vancouver city, the Vancouver Building Bylaw is the applicable
minimum requirement

A Thermal resistance values (including those in the prescriptive
approach) are listed in effective values in order to address
thermal bridging and provide flexibility for builders

*
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Minimum Requirements

A 4.2.2.3 (d) Foundation Wall split insulation

Interior Exterior
E P |
BN 4xd
e [
Distance e [
separating the I R el y__
plans of insulation L =
é _——
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Minimum Requirements
A 4.2.2.3 (e)

Interior Exterior

Thermal break between N o
basement floor slab NO EJI{ ?ﬂﬂr
and foundation wall Insulauon

R 2

ENARNAnnn
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Minimum Requirements

A 4.2.2.4 Ceiling Below Attics

A For ceilings below attics under sloped roofs, the thermal
resistance shall be continuous to the outermost edge of the
exterior wall.

Continuous
insulation

Outermost edge of exterior wall 1+l
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Minimum Requirements

A 4.2.2.5 Rim Joists

A Rim joists must have same level of insulation as walls above
grade

A Consistent with National Building Code (& BCBC)

i+l
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Minimum Requirements

4.2.3.1 Fenestration

A Windows must be ENERGYSTAR
certified - this is intended to provide
assurance of the energy performance
given third party testing Window

Interior Exterior

B T 4 Rimjoist
| > | .

A Exemption for basements is intended

Line of finished

to provide flexibility for smaller ground
windows that may not meet ENERGY | e
STAR specificationsi but must be
double glazed, low-e, insulated =12m
spacers & gas filled.
A Exemption for a maximum of 20 ft 2 of Top of floor

decorative windows

Bl Gl o Canada
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Minimum Requirements

A 4.2.3.2 Door Systems
A Exterior doors must be ENERGYSTARCcertified

A Exemption for one exterior door provides flexibility,
e.g., by allowing one decorative door

A Doors to unheated but enclosed spaces e.g. cold
cellars are exempt but must still meet certain
specifications in order to not compromise the overall
performance of the house

i+l
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Minimum Requirements

A 4.3.1 Integrated Mechanical Systems*
A Compliance with CSA P.10 Standard is to ensure only
certified equipment is installed

A Must be condensing

A * Integrated Mechanical system is a gas-fired boiler or domestic
warter heater that provides both forced warm air space heating
and domestic water heating and where there is also an integrated

HRYV air handler that provides ventilation.

i+l
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Minimum Requirements

A 4.3.2 Combined Space and Water Heating
Systems

A Compliance with CSA P.9 Standard is to ensure only
certified equipment is installed

A Must be condensing

A CSA P.9 applies to forced warm air heating systems
only

A Typical BChydronic systems (water heater & radiant
heating) do not fall under P.9. They are acceptable
but water heater must be condensing unit.
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Minimum Requirements

A 4.3.3 Natural Gas or Propane Fireplaces
A Fireplaces must be direct vent with spark ignition

A Since standing pilot types consume approximately 5
GJAr of energy they have been excluded from the
prescriptive approach as a better building practice

A Fireplaces with standing pilot lights can be modelled
under the performance approach

i+l
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Minimum Requirements

A 4.3.4 Solid -Fuel-Burning Appliances

A 1f used for primary heating, must be modelled by performance
approach

A 4.3.4.1 Indoor Automatically -Fuelled Appliances

A (e.g. pellet stoves, central pellet furnaces and boilers, and pellet
fireplaces)

A Must have flue with minimum 5 ft. rise
A No barometric dampers

4.3.4.2 Indoor Manually -Fuelled Appliances
A e.g. stoves, fireplaces, fireplace inserts, and central furnaces and boilers
A Must be certified to CAN/CSAB415.1-10 or US EPA standard

i+l
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Minimum Requirements

A 4.3.4.4 Masonry Heaters

A Must have tight fitting doors

Combustion air control providing high-fire burn only
Minimum mass of 800 kg

Firebox and heat exchange channels built from refractory
components with an average wall thickness not exceeding 250 mm

(1po
A Gaspath through the internal heat exchange channels downstream

of the firebox with at least one 180-degree change in flow direction
before entering the chimney

A Site-built fireplaces, excepting for masonry heaters are
not permitted in ESNH houses

v v D
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Minimum Requirements

A 4.4 Drain Water Heat Recovery
A Requirement for certain installation specifications emphasizes
best practices

A Must be either on the list that contains systems that were
approved by NRCanprior to the CSA B55.1-12 Standard coming
Into effect, or be certified to CSA B55.1-12

A 4.5 Solar Domestic Hot Water

A Compliance with CSA F379 or F378s to ensure only certified
equipment is installed

A Inthe ESNH Standargversion 12.7 , solar domestic hot water
collectors certified only to CSA 378 may only be used on MURBS.

i+l
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Minimum Requirements

A 4.6 Venting & Combustion Air Supply of Fuel -Fired
Equipment

A Natural gas and propane fired space and water heating
equipment shall be equipped with electronic ignition, and
vented with a sealed vent

A Oil fired shall be independently vented with a sealed-
vent connected to a direct-vent system, forced-draft
system, or terminally mounted induced-draft power

venter.
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