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Housekeeping - Rules of Engagement

* Questions please place ONLY in Q&A
* Be considerate, thoughtful, and respectful in the CHAT ©.

* The BKC Admin team is on CHAT ready to help with tech
concerns or general inquiries.

* Please complete SURVEY MONKEY asap after!

* Links, presentation materials - All will be sent out to
attendees following the webinar.



Agenda

* Intro and Prep 1-1:15
* Guest Speaker and Presentation 1:15-2:00
* Question & Answer + Discussion 2:00-2:30



TELL US....(Polls)

Where are you joining us from?

What keeps you busy day-to-day?
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Agenda

* The urgency of energy efficiency initiatives in existing homes
 What are the common renovation priorities

* The building science imperatives in those renovations
v Avoiding risks, optimize opportunities

» 5 priorities that respect the science
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Our Housing Stock

Residential energy intensity per household and floor space,

Year Built Millions 1990-2017
Before 1946 1.6 i e
1946-1960 1.2 0 i
1961-1977 26 135 A g
1978-1983 16 e 1§ W
1984-1995 3.1 120 |- =] °‘°g
1996-2000 1.1 o | E
2001-2005 1.3 - =
2006-2010 13 Ct W %ﬂ)
2011-2015 1.2 BT . S S
Total 15

v A 28% reduction per household, but still +100 GJ / Household
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Before 1946 50’s / 60’s
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Renovation Priorities

* Kitchen & bathrooms What prompts renovations?

* Basement
* New roof . .

: Which of these should include
* Windows L%

an energy efficiency upgrade?

» Additions
 Just updating finishes How do we get to “deep”
* HVAC replacements energy retrofits?
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What’s in a New Net Zero Home

Enclosure Mechanicals

R60 - R70 Ceilings Heat pump

R25 - R35 Walls _. Efficient back-up

R25 - R35 Basements High efficiency DHW

R10 - R20 Slabs High efficiency ERV

Tri-pane windows Drain water heat recovery

<1.5ACH@50 Pa LED lights
ENERGY STAR
appliances

+ Solar Panels

®



Case Study

1959 Two Storey Renewal

* Priorities: Livable basement, fix roof,
better windows, mechanical repair/
replacement, lower bills

* Would like to incorporate energy
efficiency where possible

* Limited budget

BUILDING
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Case Study

Before and After

Pre-Reno Post-Reno
(Oct 2010) (Oct 2016)

\

ACH 5.36 4.72
Electricity (kWh) 13703 8978
Natural Gas (m3) 1567 1820
Total Energy (GJ) 108 100
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A Basement Example

Can you smell this basement right now?

Is this a candidate for an
energy improvement?
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Gut It, Fix Water Issues




Clean It, then Insulate it

New HE furnace & Heat Pump

New windows
LED lights
HE water heater




Proper
INnsulation

choices




Floor Options in
Existing Homes

Warmer, dryer,
healthier




Opportunities & Benefits

More livable space
Healthier
Safer

+ 3-10 GJ Energy Reduction




Air Leakage - on the agenda for 40 years

A Typical Home

Air leaking into the house

Air leaking out of the hous




This is Air Leakage This is Air Leakage This is Air Leakage




Air Tightness Testing — Blower Door

» A critical component in energy audits
» Tested at 50 Pa = 30 kph wind pressure

« Exaggerates leaks to empower effective
improvements

 Allows before / after comparisons

You CAN’T insulate without air sealing




Other Benefits of Finding the Leaks

* Knowing where the bugs come in

* Knowing where the dust is coming from
+ Knowing where the water is coming from
« Knowing where the noise is coming from

* Knowing how much they are WASTING

Look for holes to seal in
EVERY renovation project




Air Leakage - big holes

\

Look for holes to seal in
EVERY renovation project




HOW TIGHT ???

e “Canadian Code” 3.0 ACH@50
« ENERGY STAR 2.5 ACH@50

* R2000 1.5 ACH@50
» Passive House 0.6 ACH@50
* Net Zero <1.5

25% Improvement
=5t010 GJ

Tight Construction -

Measured as Air Changes per Hour at 50 Pascal pressure



Energy Impact of air tightness

2015 Code - 3.0 ACH50

ACH50 HOT2000 GJ

3.5 116
BE 113.7
25 110.6
2 107.6
[ 15 104.6
1 101.7

0.5 98.7

0.05 96.3

The Heat Energy Loss in a 2350 ft2 Home



A Kitchen Example
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Could There be More To It

-
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Remove the drywall on the exterior wall
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What They Found

* 20 years of mice
* Wasp nests

* Animproper electrical
connection

* No air barrier
* |neffective insulation




The Result

Energy Opportunities:

* New ENERGY STAR appliances

* LED lights

* Triple Glazed patio door & window

- .

| i o

Safer, healthier, more comfortable — no mice



Lets talk about
windows

Do you want more or less?

Are they good from an energy
perspective?

How about comfort?

What about condensation?

Impact on HVAC sizing




Energy Impact of windows - Halifax, Montreal, Ottawa, Calgary

2015 Code - Double Glazed Low E

Windows HOT2000 GJ
DBL/LowE 100.5
TRI/1-LowE 96.6
TRI / 2-LowE 94.3

The Heat Energy Loss in a 2350 ft2 Home



Triples = 4 - 6 Solar Panels




Consequences:

Less moisture on surfaces
Allows higher indoor RH - 40%
Impact of solar gain

Manages comfort

Resizing mechanicals

Are there any building science consequences
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Canada

energystar.gc.ca

r g

ENERGY STAR

DO NOT REMOVYE UNTIL FINAL INSPECTION/NE PAS RETIRER AVANT L'INSPECTION FINALE

Energy Performance Ratings
Evaluation des propriétés énergétiques

U-Focrar Solar Heat Gan Coechrt
facten-U Conlhcimnt do Gain da chabeur soka
1.20 0.22
Win's
Crergy Retrng Visuel Traventance
Faniema ! e gato.e Traramasion visibie
25 0.40
Window Company Ltd.

Ciassic Double Hung
Wood Frame, Metal Clad, Triple Glaze
Low-€ coating (e=0.022, 52, #=0.149, S3)
Argon/air tiled, Gnills <=19mm
WCDHTS2S3G

EEE§ Ganada

e ehergystar.gc.ca

DO NOT REMOVYE UNTIL FINAL INSPECTION/NE PAS RETIRER AVANT L'INSPECTION FINALE

Energy Performance Ratings
Evaluation des propriétés énergétiques

T UFaeter Solar Hest Gain Costhcinnt
Factaur U Coaffcsant do gan da chalewr solare
1.93. 0.47
Wom'ek
Crergy Ratng Visual Trasramtiance
Handemant enerpetague Tranamanion vabie
32 0.42

Window Company Ltd.

Optimal Siiding Glass Door
Vinyl frame, Double glaze
Low-e coating (e=0.022, S3)
Argon/air filled
NR9999-9999339-ES

Windows - make the right choice
It should be triples




Good
Choices

Less condensation
Avoid cooling loads
Better comfort
Quieter




4. Mechanicals

* Condensing gas furnace to higher
efficiency gas furnace may not yield
much savings

* For efficiency consider heat pumps

* For cost efficiency consider hybrid gas/
heat pump

* |s it time to add balanced ventilation?
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- KNOWLEDGE




Why Heat Pumps?

Gas = 95% to 98% 300% to 400%
e For every $1 of energy you buy or make you get $3 to $4 worth of heat

* They save about 10 GJs / yr



Sizing your Heat Pump

- Fe g Load (re — | O Balarin Fost Teareeistue

* Important to size properly to avoid

unnecessary expense and get best g 5
performance 1T ; ol
* Rule of thumb - size for cooling + 25% % : T

* May require HL/HG calculation — CSA
F280

* NRCan has Heat Pump Sizing Tool that
can also do savings calculations

BUILDING | i v - i .
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Heating/Cooling Sizing

Be wary of just swapping equipment for same size

Without proper sizing...

* Equipment too large: cycling
of furnace and/or AC =
uncomfortable temperatures
and humidity

A

Heating System Hourly Runtime (minutes per hour)

g

H

Heating System Runtime Duration Curves for
Single-stage, Two-stage & Modulating Equipment with
Rated Output Capacities of at 170% of F280 DHL

' \ ' OOLITTESY OF. CANMET LEER: HVAC DESICHN GUAOED0O0X rov

LOW LOAD NORAZS

BUILDING
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% of Heating System Operating Hours at a Given Hourly Runtime




Which homes would benefit from heat pumps?

Four distinct scenarios for electric heat pumps in Canadian housing:
The low-hanging fruit The toughest nut to crack
Switching oil furnaces to heat pumps Switching gas furnaces to heat pumps

« Saves energy, S and GHGs across * Saves GHGs, but increases $ in ON, MB
Canada and BC.

5-15 year payback * Homeowners are worse off

(Cost of GHG saved: < S0 / tonne No Payback
(Cost of GHG saved: $70-300 / tonne)

Unintended consequences
Switching electric baseboards to heat pumps BN EEIR VTG ET TR GR RT3 Te 1

* Saves energy and $ across Canada * Increases GHGs and S in AB, SK and NS,
* Saves GHGs in AB, SK, ON and Atlantic due to extensive coal and oil based

Canada electricity generation in those provinces

5-15 year payback No Payback, no GHGs saved
(Cost of GHG saved: < SO / tonne)

S I Canada

» BUILDING
— KNOWLEDGE
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Heating Costs

* Consider electricity
costs more BUT...heat

2019 Electricity  Natural Gas Propane

S/kWh ) 0.150 S 0.022 S 0.094
pPumps aré more $/MJ $ 0042 $ 0.006 $ 0.026
efficient $/GJ $ 4153 $ 6.06 $ 26.19

ASHP + Natural Gas Propane Heat & Hybrid Heat &

HPWH Heat & HW HW Gas HW

Estimated AnnualCost §$ 2,564 S 1,754 S 3122 S 2,027

BUILDING
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Deep Energy Retrofit - Toronto

Location: Toronto, ON (Leaside)
Year built: 2012

Size: 3609 square feet

Lower level: 1123 sq. ft

Main floor: 1170 sq. ft

Second floor: 1315 sq. ft

Energy Renovation date:

May 2021
BuiLDiNG
— KNOWLEDGE

LEANADA .,
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Case Study - Energy Efficiency Upgrades Chosen

1. Address air leakage:
e Air tightness improvements using innovative AeroBarrier technology
2. Improve mechanical systems
* Maximize gas furnace efficiency - 99% AFUE
¢ Implement a "hybrid heating" strategy by including an air source heat pump
¢ Improved air conditioning performance
* Improved ventilation performance - High efficiency HRV
¢ Improve domestic hot water heating performance - condensing water heater
¢ additional modelling of a heat pump water heater

* Reduced forced air duct leakage to improve comfort control



They used a
New Technology
to-improve air tightness




Deep Energy Retrofit - Summary Results

Modelled Savings

Scenario Heat Loss Annual Space Annual Space Utilities

BTUs/hr Heating Energy Cooling Energy
Original 41,900 62.8GJ 82.8 GJ $2300 + tax

After 32,200 19.4 G) 35.2 G] $2800 + tax

s A 69% reduction in annual space heating energy use from 4 energy efficiency measures
« Improve efficiency of furnace from 90% to 99% AFUE
» Improve HRV performance from 55% to 79% SRE
= Add an air source heat pump to create a "hybrid heating" strategy
s Improve air tightness from 3.5 ACH to 2.1 ACH using AeroBarrier air sealing technology

¢ A 57% reduction in total annual energy use and green house gas emissions for space conditioning and DHW

= BuiLoiNnG
— EKMN“E)}Q(I_EDGE WWW. BUILDINGKNOWLEDGE.CA



Walls - When Residing

Add exterior Insulation

Install a Thorough Weather / Air Barrier



The History

Nominal
bl R12 R20 R24 R35
Effective R10.3 R15 R16 R18.1
R-Value




Effective R-value

The switch from Nominal to Effective R value is a
fundamental change in approach:

« NOMINAL: Ignores Thermal Bridging
« EFFECTIVE: Accounts for Thermal Bridging

Heat flows more easily through wood studs
2” x 6” stud = R-6
Insulation cavity = R-19+




Adding R10 Improves Performance by 70%




5. Adding to other reno’s

* Kitchen reno — Insulate behind walls,
ENERGYSTAR appliances

» Bath reno — Consider tankless or water
heater upgrade, air sealing, improve
ventilation

* Roof replacement — Top up attic, improve
attic ventilation, air seal if possible, time to
consider solar PV?

S
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Evaluating Choices, Alternatives & Options




What's Practical?

Enclosure

MR60 - R70 Ceilings
R25 - R35 Walls

? R25 - R35 Basements
R10 - R20 Slabs

& Tri-pane windows

? <1.5 ACH@50 Pa

7?7 Solar Panels

Mechanicals

M Heat pump

& Efficient back-up

M High efficiency DHW

M High efficiency ERV

& Drain water heat recovery
&LED lights

M ENERGY STAR appliances

55



Include in Every project

An energy assessment

Air sealing

More insulation, properly installed
Repair of moisture issues
Continuous ventilation
Assessment of combustion safety



THE NEW METRIC - GigaJoules
1 GJ = 278 kWh of energy

Home svalaated by Nows Scote
Fle Number m Sheet, vat

Ratedon Aoy 17,200
1867

ENERGUIDE Rating includes:

Energy for heating € ( KEEE@ (<
A0 A94 o

Energy for cooling e SO =
Energy for ventilation

Energy for normal lights & appliances

Energy for normal hot water use

Energy produced by on-site renewables







There are Best Practice Guides to Help

a»
Before You Start an Energy-Efficient
Retrofit—The Building Envelope
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Building Knowledge

Canada’s Builders
Digest

A quarterly newsletter you'll want to actually read.

SIGN UP

63

Are you on the list?

Each quarter we send out a packed and informative
issue of our Builders Digest, filled with:

Industry highlights
Industry and BKC updates
Articles of note

Building science events

v Webinar announcements

Sign up today!

Link = 0 the chal window, or visst our websils 10 sign vp



UPCOMING WEBINARS

2022 ADVANCED BUILDING SCEINCE WEBINAR
SCHEDULE IS POSTED!
VISIT https://buildingknowledge.ca/events/ TO SIGN UP.

ANBMCEL CAL TACY IR Al ACVARCED JLWA DING 3K IFRCE MY
. SrTEeng w2 atratr Gan M Bubing Carmiedon ey

ENPROOE QAL
W Partheste with Eatraioe Gas ant! Ruding Sommietye Camate

CRIMICAL CANADIAN HOME BUSLDING SOIENCE

IAQ Details for High
Performance Homes

NEW FOR 2022

, Construction Heat
April 14, 2022 1:00-2:30 PM (EST)

and Appliance
Commissioning

May 12, 2022 1:00-2:30 PM (EST)
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Thanks for attending!

Follow BKC and Enbridge Gas online:

www. buildingknowledge.ca

BUILDING building-knowledge-canada-inc.
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bulldingknowledgecanada
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BuildingKnowledgeCanada
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