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EEBA's Sponsors



The EEBA High Performance Builder Certification

ÅThe Houses That Work Building Science workshop

ÅThe HERS Associate Course

ÅThe High Performance Mechanical Systems course





Welcome  to:

&

Applied Building Science



Download the 
App for FREE



Instructor: Andrew Oding

Å Member, NBC SCEEHB Standing Committee Energy Efficiency in Houses & 

Buildings 2019 - present

Å /ƘŀƛǊΣ b./ ¢ŀǎƪ DǊƻǳǇ ά¦ƴƛƴǘŜƴŘŜŘ /ƻƴǎŜǉǳŜƴŎŜǎ ά {/99I. {ǘŀƴŘƛƴƎ 

Committee Energy Efficiency in Houses & Buildings 2019 ςpresent

Å Voting Member, ASHRAE 90.2 EE Standard for low Rise Buildings and homes

Å Member, CSA TC424 Energy systems in buildings 

Å CACEA Canadian Association of Consulting Energy Advisors , BOD

Å Chair-Past, CHBA Technical Research Committee

Å Chair-Past, CHBA Net Zero Council

Å Chair-Past, NRCan Energy Star for New homes TAC

Å Chair-Past, CaGBC LEED for Homes TAC

Andrew Oding     Vice President   |  Director of Building Science Partner, Construction 

Instruction Inc.



²ƘƻΩǎ ƘŜǊŜ ŀƴŘ ²Ƙŀǘ ǿƻǳƭŘ ȅƻǳ ƭƛƪŜ ǘƻ ǘŀƭƪ ŀōƻǳǘΚΚ



Module One

ÅCompelling Industry trends

ÅThe Essential High Performance elements in a home

ÅBasic building science to effectively manage the 
flow of Heat, Air and Moisturein buildings



What is our goal?

ά/ǊŜŀǘŜ ŀƴ ŜƴŎƭƻǎǳǊŜ ǘƘŀǘ ǎŜǇŀǊŀǘŜǎ ǘƘŜ ƛƴŘƻƻǊǎ ŦǊƻƳ ǘƘŜ 
ƻǳǘŘƻƻǊǎΦΦΦŀƴŘ ƛǎ ǎŀŦŜ ŀƴŘ ƘŜŀƭǘƘȅ ŦƻǊ ǘƘŜ ǇŜƻǇƭŜ ƛƴǎƛŘŜΦέ

In addition to:

Creating a high performance home that is; energy 
efficient, durable, healthy, aesthetically pleasing, 
ǊŜǎǇŜŎǘŦǳƭ ǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǇǊƻŦƛǘŀōƭŜΧ

in short, HOUSES THAT WORK



House Systems

²ƘŀǘΩǎ /ƘŀƴƎŜŘ ƛƴ ƘƻƳŜǎ 
in the last 35 years? 
What impacts does that 
have?

Environment

Enclosure Mechanical

Occupants



²ƘŀǘΩǎ ǘƘŜ ŘŜŎƛǎƛƻƴ ǘǊŜŜΚ 

ÅDecisions made on price(First Cost vs TOTAL Cost)

ÅDecisions made on warranty/service issues

ÅCustomers satisfaction/expectations

ÅProcess/cycle times

ÅSupplier availability

We are here to help reinforce your decision process



Codes Have Changed



Residential 
Code Adoption

as of March 2020 



There are Programs to Help





Codes respecting the science



Codes will be more Performance Objectives



²ƘŀǘΩǎ /ƘŀƴƎƛƴƎ ǉǳƛŎƪŜǊΧΦ
Codes or expectations of consumers?

ÅComfort

ÅQuiet

ÅLifestyle

ÅInvestment quality

ÅDemographics

ÅAccess to information

ÅWarranty



5ŜŦƛƴƛƴƎ IƛƎƘ tŜǊŦƻǊƳŀƴŎŜ IƻƳŜǎΧΦ



Tighter Construction



Improved Insulation Systems



Improved Insulation Systems



Improved Durability



High Performance Windows



Efficient Heating and Cooling Equipment



Effective Distribution



Efficient Water Heating



Ventilation & IAQ Systems



Lighting-Energy Efficiency



Efficient Appliances



Water Efficiency



Smart Technology



Sustainable Materials



Site planning



Renewable Energy & Storage Systems





A Complicated Business

ÅExtensive collection of materials

ÅUncontrolled building conditions

ÅCommunication challenges

ÅWorkforce training

ÅChanging codes

ÅElevated consumer expectations

discussing a high performance heating 
system installation in field



[ŜǘΩǎ tǊƻŎŜŜŘ ǿƛǘƘ {ƻƳŜ {ŎƛŜƴŎŜ



30 years agoé.

Hot water 15%

Heating 75%

Lights / 

Appliances 

10%



IECC 2015é.

SMALLER TOTAL CIRCLEé

LOAD PROFILE HAS CHANGED



NET ZERO / ZERHé.

Heating 13%

Hot Water 12.5%

Occupants /Base loads



Energy use in homes - Cold Climate

Typical cold climate home

This is energy used - the costs of 
energy will vary

What would you do first?

Is usage going up or down?

Heating
45%

Cooling
10%

DHW
20%

Appliance
s

25%



Air 

Leakage

30%

Attics

5%
Walls

20%

Windows

20%

Basement

25%

25

%

5%
20

%

23

%

27

%

HERS Index 100

HERS Index 75

HERS Index 50

15

%5

%
27

%

23

%

30

%

Walls become more important

Components of Heat Loss Opportunities 



Philadelphia, PA   

50 inches/yr

Los Angeles, CA   

15 inches/yr

Portland, OR   

40 inches/yr

Miami, FL   

60 inches/yr

Average Annual Rainfall 

for Minneapolis, Mn   

28 inches/yr

Courtesy of Building Science Corp.

Average Annual Rainfall for 
Seattle, WA - 38ò inches/yr

Where we live affects performance.

Columbia, SC - 49 òinches/yr



Minneapolis, MN 

- design conditions

Condition ASHRAE 99% / 1%

Winter, design dry bulb (F) -15°F

Summer, design dry bulb (F) 91°F 

Summer, design wet bulb (F) 71.6°F

Degree days-heating 7981

Degree days-cooling 682

Precipitation 28°

Solar incidence - South, July 90

48



Our investment in the structure is significant



We often under invest in managing moisture



The resulting damage can be extensive



What defines durability?

ÅMaterials & Products

ÅAre they installed properly?

ÅAre they compatible with 
surrounding materials?

ÅAre they replaceable?

ÅWill they be affected by:

Å Water

Å Heat

Å Radiation

Å Insects                 



Design Challenges?


