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INTRODUCTION
• Stephen Farrell (P.L.Eng.) Mech Eng.; REA; C.E.M. NH Dip 

Mech. Eng.
•Owner of Acacia Engineering
• Mechanical Engineering, NECB & professional engineering services
• Alberta, British Columbia, Yukon, Saskatchewan. 

•Owner of Verdatech Energy management and Consulting
• Residential energy management (across Canada)

•Owner of Qualistat Building Performance Consultants
• Part 9 building envelop consulting (design and problem solving)

• Trainer for CIET (Canadian Institute for Energy Training)
• Completed in excess of 50,000 evaluations
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Definition of a high performance home?
It’s a home with a good or better than good building envelope (air 
barrier, vapor barrier, moisture barrier thermal barrier and weather 
barrier).The mechanical systems  properly designed, installed and 
commissioned. The home is thought of as a system. Indoor air 
quality, energy consumption, passive energy, active solar are 
considered and incorporated into the build and design. 

In brief “A comfortable, healthy, durable, and energy efficient place 
we want to call our home.”
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Definitions and terms
• Air barrier
• Vapor barrier
• Weather barrier
• Thermal barrier
• Mechanical ventilation
• Passive energy
• Active solar energy
• Blower door testing
• ACH
• ELA
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Labelling & high performance homes
• Labelling & Rating

o Code compliant home
§ Step Code

• TEDI (Thermal  Energy Demand Intensity)
• MEUI (Mechanical Energy Intensity)
• 1 Through 5
• Determined by each (AHJ)

§ 9.36 (Prescriptive, performance or trade off)
§ Tier Code (Future across Canada and similar to Step code)

o EnergyStarTM
o ENERGYSTAR certified home is built to be about 20% more energy efficient than a typical home.

o LEED
o A LEED certified home is one verified by an independent third party to have met standards beyond 

conventional building practices to create a healthier, more sustainable and energy efficient home.
o Passive House

o The Passive House Standard stands for quality, comfort and energy efficiency. Passive Houses require 
very little energy to achieve a comfortable temperature year-round, making conventional heating and air 
conditioning systems obsolete.

o ERS V15
o Calculated GJ per year consumption with standard operating conditions
o Energy intensity (GJ / unit area)
o Reference home comparator
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Labelling & high performance homes
• Labelling & Rating continued

o R2000
o High standard
o Set standard that must be met
o Home as a system

o Net Zero
o A net-zero home will make as much electricity on-site as it will consume over the course of one 

year. 
o Is the home fully net zero or just the electrical consumption?

o Built Green
o Point based rating system
o Tiered certification

o EQuilibrium™
o EQuilibrium™ homes are designed to address occupant health and comfort, energy efficiency and 

renewable energy production, resource conservation, reduced environmental impact and 
affordability.
o CMHC initiative
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Why label a home?
• Understanding how the home is rated
• Comparing homes
• Third party labelling
• Independent labelling
• Governing body (Professional association)
• Government oversight

• Set standards
• Reliable results
• Demonstrate the standard that has been met 
•Know your options and their advantages and disadvantages. They are 

not all the same.
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Features
o Passive Energy

o Free energy when available that can be stored
o Thermal mass
o Orientation and shading

o High performance Mechanical Systems
§ Heating 
§ Heat pumps (ASHP)
§ Geothermal heating system
§ Condensing technologies (Furnaces and boilers)
§ Design (F280) - sizing

§ Cooling
§ Mini split systems with High SEER values
§ Zoning
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Features
o Ventilation

o ERV vs. HRV
o Standards 9.32, F326 or ASHRAE)

o Building envelope
o High performing building envelope
o Many functions

o Tested Air barrier (Blower door testing)
o ACH at 50 Pa
o ELA
o NLA
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Benefits:
• Smaller mechanical systems (heating and cooling)
• Lower annual operating costs
• More comfortable year round
• Zone control - more comfortable
• Better indoor air quality when ventilated correctly 
• Lower GHG emissions and environmental foot print
• Future proofing
• Carbon tax increases
•Different energy sources
• Sustainability 
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Other considerations to consider
o Available CMHC mortgage rebates
o Upgrading existing homes to a high-performance home
o How to upgrade an existing home

o Increased value of the home
o Understanding benefits and features

o Understanding how to use the home
o Using the technology, you have in the new home

o Life cycle cost of building and materials
o Maintenance costs
o Complexity of system

o Active solar
o Understand how this is calculated (fully understand this)
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Technologies & Considerations
Windows

o ER (Energy rating)
o U value (Conductance)
o SHGC (Solar Heat Gain Coefficient)

Walls
o SIPS (Structurally Insulated Panels)
o ICF (Insulated Concrete Forms)
o EFIS (Exterior Insulation Finishing System)

ASHP
o HSPF (Heating Season Performance Factor)
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Technologies & Considerations
IMS
o Integrated mechanical systems

Geothermal
o COP (Coefficient of Performance)

Heat pump hot water heaters
Drain water heat recovery systems
Controls
o Lighting
o Temperature
o Humidity
o Ventilation
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Thank You

You can reach me at EnergyExperts.ca
sfarrell@EnergyExperts.ca
Sfarrell@AcaciaEngineering.ca

mailto:sfarrell@EnergyExperts.ca


Buildings:
What the buyer 
needs to know.
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Co-founder of Deep Retrofit Capital
• Retrofit financing
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Kevin D Brown, DHBR, MEDes(ID), CPHD
Owner of Nicol Design

• Passive House, 
• EnerPHit retrofits, 
• Heritage Restoration and Adaptive Reuse
• Energy Concierge Services
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first: what house is being sold?
NEW HOUSE? OLD HOUSE?

•What energy standard does it meet?

Net Zero? Passive House? Code minimum?

What future energy standard will it meet?

• Quick clues:

External insulation on the foundation?

What’s the mechanical room look like? What 

gear is installed?

• Is there a reliable inspection report?

• Are utility bill records available?

• What are the comparables?

• Sale prices, AND utility expenses.

• What is the age of the building?

• Is it worth retrofitting? Older houses are 

often better…



Common Errors

Dependence on rule of thumb, industry 
inertia

If it’s even on the radar: energy efficiency 
as secondary but not core principle

Lack of thorough economic analysis

Built to Code:

An uninsulated concrete basement 
at -10°F (-23.3°C)



Are Buyers Changing?
Millenials: the new market.



Millenials: Health, wellness, global concerns…
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 Global share of buildings and construction final energy and emissions, 2017

Note: Construction industry is an estimate of the portion of the overall industry sector that applies to the manufacture of materials for 
buildings construction, such as steel, cement and glass. 
Sources:  Derived  from  IEA  (2018a),  World  Energy  Statistics  and  Balances  2018,  www.iea.org/statistics  and  IEA  Energy  Technology  
Perspectives buildings model, www.iea.org/buildings. 

Key message •  The buildings and construction sector is a key actor in the fight against climate change: it 
accounted for 36% of final energy use and 39% of energy‐ and process‐related emissions in 2017. 
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the basics: solar access

Solar energy provides as much of the heating energy 

as possible.

60-80% depending on the site.

Excellent solar exposure = more free heat

Plan for shade = more free cooling



the basics: simple building shape

A compact shape is cheaper and easier to build.

Wall area = +12.5%

Insulation = +30 mm
Wall area = +22%

Insulation = +40 mm??  

or more!
There is a real, measurable energy cost to building complexity.

Compact.



the basics: simple building shape



5 principles for high energy efficiency

1. Insulation

2. Thermal Bridge Free

3. Airtightness

4. Windows and Doors

5. Ventilation
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whole building design.



what’s on the market? 



what will compete long term?

Thermal bridges - the loss of heat (or cool) through 
building parts - is a huge energy cost.

Rosedale Passive House, Calgary Right next door: house built to code.



insulation: check.
airtightness: X

Photo: © passivehouse.ie

or…



Passive House windows: 
yes, they are different.



how many times will we replace?

Passive House windows are a heat 

source, rather than a heat sink.

2580 kWh/yr from windows (R7.6) = 78% of heating energy from the sun

219.9 x 15 

= 3,298 kWh/yr

heating energy

Gains 6657 - Losses 4077 = 2580 

kWh/yr net gain

Rosedale Passive House



or…

Windows and doors: airtight, superior 
R value with triple panes.

Comfort:

-20°C 18°C



Certified Passive House School, US

fresh air: an essential part of 
physical & mental health.

There are more positive results on cognitive tests in well-ventilated buildings built to green 
standards. Joseph G. Allen, et al., Environmental Health Perspectives, Vol. 

124, No. 6, 1 June 2016



They can be simple.

passive house mechanical systems

Backup systems? Required?



They can be simple.

passive house mechanical systems

Backup systems? Required?

Implications for:

Service and maintenance?

Insurance?

Home inspections?



1

one house green
passivehouse manual
armson residence

kevin d brown
v5 15 October, 2020

Implications for:

Service and maintenance?

Insurance?

Home inspections?



Graphic: KDB (18th C) and ART Architecture, New York

18th C 19th C 20th C 21st C



Implications for:

Service and maintenance?

Insurance?

Home inspections?

passive house 
wall systems



Closed window: 

30-40 decibels (a whisper), 45 

dB during thunder…

how quiet?

Open window: 

55-60 dB, with 75 dB during 

thunder..



Foam insulation at 6” thick? 

durability?

Thick batt insulation?

Air leakages?

Insufficient air sealing?

Uncompromised building science 

ensures a building that is long lasting.

The majority of building failures are 

prevented, caused by condensation, 

moisture buildup, mold and rot.



code compliance?

PH meets this standard - right now.

Emerging codes have much less 

chance of compromising long 

term building value - resale value.



climate compliance?

Passive House meets 2050 standards – right now.

Net Zero by 2050?

Completely depends on the path 

we choose.

Honest Government Ads, “Net Zero by 2050,” Juice Media



Richmond Passive House

Suburban Calgary, Alberta

New build, 2016 

Total Developed Area: 2,171 ft2

Heating demand: 15 kWh/m2/yr

68% of heating energy from the sun.

Airtightness: n50 = 0.49 ACH

Total primary energy: 107 kWh/m2/yr
Envelope:

R48 above grade walls & R89 roof

R36 below grade walls & slab, R7+ windows

Cost: $685,000 (*), $355 / AG ft2, $315/ Dev ft2 

Alberta’s first certified Passive House



Rosedale Passive House

Certified Passive House +

Inner City, Calgary, Alberta

New build, 2017

Total Developed Area: 2,778 ft2

Heating Demand: 14.7 kWh/m2/yr

Air tightness: 0.39 ACH at 50Pa

Total primary energy demand: 80 kWh/m2/yr

Solar system: 8.9 kW, grid tie

Envelope: 

R59 above grade walls & R77 roof

R41 below grade walls & slab, R7 windows

Cost: $845,000 (*), $440 / AG ft2, $304/ Dev ft2



Cambridge Passive House

Under Passive House Certification review.

Inner City, Calgary, Alberta

Passive House Classic? Low Energy?

New build, 2018

Total Developed Area: 2,408 ft2

Heating Demand: 27? kWh/m2/yr

Air tightness: 0.39 ACH at 50Pa

Total primary energy demand: 77 kWh/m2/yr

Solar system: Under planning, grid tie

Envelope: 

R49 above grade walls & R118/R65 roof

R48 below grade walls & R47 basement slab, 

R9 windows



analysis: value
Net Present Value and Return On Investment: true measures.

Payback: Completely inadequate.

Long term cost vs. upfront costs.



GLJ Energy Consultants & NEB, 2011

energy security?

https://www.macrotrends.net/2478/natural-gas-prices-historical-chart



analysis: monthly expenses
Montgomery Passive House: Monthly 
energy savings of $210.00 per 
month.

Net Zero Passive House Duplex, 
Balmoral, Calgary: client in one 
reports his monthly expenses are the 
same as it was in his previous, much 
smaller, far less comfortable rental.

Richmond Passive House:               
1st Certified Passive House in AB: 
Clients report that the increase in 
their mortgage is not even 
noticeable: The comfort benefits 
alone are worth it.

Mortgage 
Value

Monthly 
Payment 

(3% interest, 
25 year term)

Monthly 
Increase for 
5% Larger 
Mortgage

Monthly 
Increase for 
10% Larger 
Mortgage

Monthly 
Increase for 
15% Larger 
Mortgage

$300,000 $1,420 $70 $140 $210
$400,000 $1,890 $100 $190 $290
$500,000 $2,360 $120 $240 $360
$600,000 $2,840 $140 $280 $430

Frank Crawford, CPHD, and David Smith, CPHD. 
Passive House: Barriers Removed: Lessons 
from Calgary’s First Passive Houses, 2017.



analysis: resale value
Almost zero comparables in AB.

Assessment authority of Alberta: $0.00 value 
assigned for energy efficiency improvements 
(although they appear to be moving on this.)

In the U.S., high performance homes are 
seeing a resale value 10% higher than 
standard houses.



looking ahead:
Specific supplies and materials becoming less 
expensive as NAm manufacturers get into the 
game:

2012: 0 PH rated window manufacturers in 
Canada.

2021: at least 5 in BC alone, more in ON, 
MB. 

1st PH Cold Climate certified curtain wall 
system: GlasWall of Calgary.

Local contractor and consultant pool 
expanding:

passivehouse.com/en/training/data/designers/map/



More Passive Houses are being built all the time:

looking ahead:



EnerPHit: the Passive House retrofit standard

70% of current buildings: still here in 2050

About to grow exponentially.

OLD HOUSE?

• Is there a reliable inspection report?

• Are utility bill records available?

• What are the comparables?

• Sale prices, AND utility expenses.

• What is the age of the building?

• Is it worth retrofitting? Older houses are 

often better…



to scale?
Ken Soble Tower, Hamilton, ON

EnerPHit retrofit

94% reduction in GHG emissions

89% reduction in thermal energy demand

intensity (TEDI)



Lastly, thank you!

Kevin D Brown, CPHD
c. 403.400.2022
nicoltravel@gmail.com
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Questions?



AREA and Rise Sustainable Housing Webinar Series

• High Performance homes and Comfort – December 15 at 
10 AM

Final webinar in the series:

https://www.albertarealtor.ca/ShoppingCart.aspx?com=detailview&iid=535&idparticipant=26648

