
Step Code for Part 9 

Buildings:
Process and Case Studies



Conclusion Agenda:

1) Step Code review

2) ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ {ǘŜǇ /ƻŘŜ άƳŜǘǊƛŎǎέ

3) Who are/working with an Energy Advisor

4) Case study- getting a house to Step 1, 2 and 3

5) Case study- getting a rowhouse to Step 1, 2 and 3

6) Wrap up and questions

7) Site visit and blower fan test.
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Audience Experience with Energy 
Efficiency

o Who knows the basics of the Energy Step Code?
o Who has worked with an Energy Advisor before?
o Who had a blower door test done on a project and what 

was the result?
o Did you ever have to meet certain energy targets?
o What questions would you like answered?



Two Provincial Initiatives Led to the BC 
Step Code

Building Act
ÅConsistency, Competency &    

Innovation
ÅDecember 2017 marks the end 

of local building requirements in 
bylaws.

Climate Leadership Plan
ÅEstablishes a target that all 

new construction will be 
net-zero ready by 2032.



Where does Step Code fit in?

BCBC Section 9.36 Energy Efficiency
o 9.36.2 Building Envelope
o 9.36.3 HVAC Requirements
o 9.36.4 Service Water Heating 

Systems
o 9.36.5 Energy Performance 

Compliance
o 9.36.6 Energy Step Code Energy Modeling only: 

energy targets and air 
tightness

Energy Modeling: Ref. vs. 
Proposed

Prescriptive



Which Buildings?

o All Part 9 Buildings:
o Single family houses
o Rowhouses
o Small apartment buildings (up to 3 storeys, 

600sq m footprint)

o All Part 3 Buildings

o Focus today on Part 9 Buildings.



BC Energy Step Code

EnergyStar for New Homes

R2000

Passive House



Timing?

No need to panic.



BC Energy Step Code

Mandatory December 2020?

Mandatory December 2026?

Mandatory December 2032?

Beginning December 
2017: voluntary adoption



Who Has Announced Intent to Adopt 
BC Energy Step Code

Campbell River

Comox Valley RD

Duncan

Langley Township

New Westminster

North Saanich District

North Vancouver City

North Vancouver District

Richmond

Saanich District

Squamish District

Surrey

Victoria

West Vancouver

Whistler RM



Key Components of the BC Energy Step 
Code

Performance Requirements For:

o Air-tightness Testing



Metrics ςAirtightness: Air Changes Per 
Hour (ACH)

Air Changes per Hour at 50 
Pascal: ACH@50Pa
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Key Components of the BC Energy Step 
Code

Performance Requirements For:

o Air-tightness Testing

o Equipment & Systems



Equipment & Systems

ά҈ .ŜǘǘŜǊ ǘƘŀƴ wŜŦŜǊŜƴŎŜ IƻǳǎŜέ όŜȄŎƭǳŘƛƴƎ 
lighting and appliance loads):
o9ƴŜǊƎȅ !ŘǾƛǎƻǊ ƛƴǇǳǘǎ ǘƘŜ άtǊƻǇƻǎŜŘέ ƘƻǳǎŜ
o HOT2000 software automatically creates the 
άwŜŦŜǊŜƴŎŜέ ƘƻǳǎŜ

o Same size, shape and location of house, with same 
άǘȅǇŜέ ƻŦ ƳŜŎƘŀƴƛŎŀƭǎ

o Section 9.36 Prescriptive minimum RSI values
o 2.5ACH@50Pa
o maximum 22% FDWR.



Equipment & Systems

VS.
Reference 
house- Code 
minimum

Proposed 
house- Builder 
specs

ά҈ .ŜǘǘŜǊ ǘƘŀƴ wŜŦŜǊŜƴŎŜ IƻǳǎŜέ όŜȄŎƭǳŘƛƴƎ 
lighting and appliance loads):



Equipment & Systems

Mechanical Energy Utilization Intensity:
o Sum of energy for space heating, cooling, 

domestic hot water and ventilation- per year
o Per sq meter of heated floor area
o MEUI.



Equipment & Systems

On-site Renewable Energy Generation?
o NOT included in MEUI.



Key Components of the BC Energy Step 
Code

Performance Requirements For:

o Equipment & Systems

o Air-tightness Testing

o Building Envelope



Building Envelope

Thermal Energy Demand Intensity:
o Annual heat energy needed
o After accounting for internal heat gain and 

solar heat gain
o Per sq meter of heated floor area
o TEDI.



Building Envelope

Peak Thermal Load:
o Design heat load for the house (in Watts)
o Per sq meter of heated floor area
o PTL.



Performance Compliance: Lower Mainland 
(except City of Vancouver)

N/A ERS%<REF not less than 0%

3.0 -10% OR 60 45 OR 35

2.5 -20% OR 45 40 OR 30

1.5 -40% OR 35 25 OR 25

1.0 N/A 25 15 OR 10



Working with an Energy Advisor

Energy modeling Air-Tightness Testing No More Prescriptive 

Requirements

BC Energy Step Code = Performance Compliance



Working with an Energy Advisor



Working with an Energy Advisor



Conclusion
Where to find an Energy Advisor

VNRCanwebsite

VCHBA BC is a Service Organization

VCACEA.cais Energy Advisor association.
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Conclusion
Who are the Energy Advisors?

V Deal with Part 9 buildings

V Usually have construction background

V Deal with energymodelling, upgrade suggestions, 
blower fan testing and paperwork

V Trained by Service Organizations

V Registered by NRCan

V Subject to Code of Ethics and Quality Assurance 
process

V Can be de-registered.
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Conclusion
Who are the Energy Advisors?

V NOT a Professional designation

V NOT replacing the Envelope Engineer

V NOT replacing the Architect or Designer

V Typically consult on upgrading construction 
specifications only (not design).
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Conclusion
Working with an Energy Advisor

VEngage your Energy Advisor

VModel your house and check performance 
against Step Code targets

VRun iterations and develop your plan of action

V Stick to the plan

VEnergy Advisor confirms the plan (blower fan 
test and as-built energy model).

30



1: Engage An Energy Advisor

Energy Advisors:

V Licenced by NRCan

VConstruction knowledge

V Trained to use HOT2000 software and 
blower fan testing

VStandard modeling and testing procedures 
through EnerGuideRating System

VQA by Service Organization and NRCan.
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Energy Modeling Process:

VSubmitdrawings for your proposed house to EA

VSubmit all the other information to EA

VEA will produce HOT2000 energy model of 
άǇǊƻǇƻǎŜŘ ƘƻǳǎŜέ

VHOT2000 will automatically create the 
άǊŜŦŜǊŜƴŎŜ ƘƻǳǎŜέ ŀƴŘ ŎƻƳǇŀǊŜ

VHOT2000 generates output values used to 
calculate MEUI, TEDI and PTL. 



Info needed for Energy Modeling:

5ǊŀǿƛƴƎǎ ŀǊŜ Ƨǳǎǘ ǘƘŜ ǎǘŀǊǘΧ

Also need:
Vspace heating specifications (type and AFUE)
Vdomestic hot water heating specs (type and 

EF)
Vwindow specs (USI and SHGC)
Vventilation specs (equipment and SRE if HRV)
Vspace cooling specifications. 



Performance Compliance
2: Energy Advisor Models the Building
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HOT2000 Software

HOT2000 outputs used to calculate Step Code Metrics:

V% lower energy than reference house

VMEUI

VTEDI

VPTL
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3: Energy Advisor & Builder Develop Plan of 
Action

HOT2000 iterations evaluate potential upgrades:

VEnvelope upgrades (insulation, fenestration, air 
tightness, thermal bridging, etc)

VMechanical system upgrades

VHeat recovery

VLighting and appliances?
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Which upgrades make sense?

VEffect on Step Code 
metrics?

VCost?

VAvailability?

VConstructability?

VSynergies?

VBuilder preference
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Upgrade Description:

E

n

e

r

g

% Better than the 

Reference House, 

NOT including 

EnerGuide assume 

electric base loads

ACH @50 Pa

S

p

a

c

e 

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 44.5 31.7

Upgrade above grade walls to R22 

batts, add R4 expanded polystyrene 

to base case foundation walls

0.0% 3.5 62.6 41.6 30.6

Upgrade above 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 above 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 

recovery system, add R12 under 

entire slab area

21.2% 2.5 49.5 32.9 26.3



Plan of Action:

Everything (except renewables, lighting and 
appliances) is on the table for upgrading:
Vwindows
Vexterior walls and foundations
Vroofs/ceilings
Vair tightness
Vspace heating system 
Vdomestic hot water heating system
Vventilation system
Vspace cooling system
Vdrain water heat recovery. 



Findings from the Costing Study ïLower Steps (CZ4)

ÅFocus on quality construction at the lower 
steps

ÅLower steps can all be built using common 
building practices ςConfirmed
ÅImproved air tightness + wall or 

foundation insulation
ÅNo change to windows, attic insulation 

or equipment

ÅStep Code allows builders to choose most 
cost-effective products for their project.
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Findings from the Costing Study ïLower Steps (CZ4)

ÅBuildings can achieve up to 20% energy 
efficiency for less than 2% construction 
premium
ÅEven less for some multi-family building 

types

ÅCosts are lowest for affordable building 
types (egapartments)
ÅSimple architecture is naturally efficient

ÅCheaper for very large single family homes 
than stand-alone coach houses
ÅInterior space: surface area of envelope
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Findings from the Costing Study ïUpper Steps (CZ4)

ÅUpper steps are typically more expensive as 
they may require non-conventional building 
practices and specialty materials
ÅThermal breaks for balconies
ÅHigh performance windows
ÅAttachment of thick exterior insulation

ÅMost building types can achieve Net Zero 
Ready (ie up to 80% better energy 
performance) for less than 5% construction 
premium

ÅDesign choices can further reduce costs ςbut 
were not incorporated into the study.
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Real Life Example: 2,550 ft2 Single Family House
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Prescriptive Requirement (P. 9.36)

Walls R16 

Attic R40

Slab Insulation None

Foundation R11

Windows/Doors 1.8

Heating Elec Baseboad

HRV/ERV None (CRV)

DHW Code 

Air Tightness 3.5

Base Construction Cost $190/sqft ($484,500)



Same home ïbuilt to Step 3

Measuresto achieve 20% better than Code

Walls R18 

Attic R40

Slab Insulation None

Foundation R11

Windows/Doors 1.8

Heating Elec Baseboard

HRV/ERV 70% recovery

DHW Heat Pump HW 

Air Tightness 2.5

TOTAL $192/sqft ($488,500)

% premium above Code 0.8%



44

Putting costs in context é

<1%

1-2%

>2%

Å<1% Industry preferred level of intervention 
of step code

Å1-2% Typical cost incremental for last two 
code updates, demonstrated to have no 
measurable impact. 

Å2-5% May require some short term incentives



Lower Step Costing Results ïPart 9 Buildings
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Step

% energy

savings over 

Code

10 Unit Multi-

Family

(1780 sqft)

6-Unit 

Townhouse

(1720ft2)

Medium Single 

Family Dwelling 

(2550 sqft)

1 - 0.1% 0.2% 0.2%

2 10% 0.4% 0.4% 0.2%

3 20% 0.3% 1.1% 0.8%

Climate Zone 4 (Lower Mainland, South Vancouver Island)



Upper Step Costing Results ïPart 9 Buildings
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Step

% energy

savings over 

Code

10 Unit Multi-

Family

(1780 sqft)

6-Unit 

Townhouse

(1720ft2)

Medium Single 

Family Dwelling 

(2550 sqft)

4 40% 0.7% 2.0% 1.8%

5 80% 1.7% 3.4% 3.6%

Climate Zone 4 (Lower Mainland, SE Vancouver Island)



Determining Costs
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Why is it less than Code to build to Step 2/3 in Zone 6?

Why is it so inexpensive to build to Step 2/3 in Zone 5?



hƴŜ ά²ƛƭŘŎŀǊŘέΥ

How airtight will the finished house be?

VEAs can help with air barrier suggestions

VMid-construction blower fan testing

VBuilder and Trades demonstration/training

VThen the final blower fan test.
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4: Builder completes house, Energy Advisor 
confirms construction details 

Make sure you build what you agreed on!

VIf changes, notify your Energy Advisor

VThe energy model will need to be updated.

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



Step Code- builds upon current 
process:

Builder

Energy 
Advisor

Municipality

House

Architect

Trades

Energy Code

Step Code

already have this:

add this:



Example- How to Get This House to 
Steps 1-3:



Step by Step:

Where am I starting?

How do I get this particular house 
to Step 1, Step 2, Step 3?

Which climate zone am I in?



Energy Modelling:



Energy Modeling Results:



Step 1- Enhanced Compliance:

For this house, initial choice of construction 
details met Section 9.36 minimums

But EnerGuide Rating is higher than the 
reference house

Need to get house down to the reference 
house value - what to upgrade?

What will the airtightness be once the blower 
fan test is performed?



Step 1- Enhanced Compliance:

V Upgrade boiler to 94% AFUE

V Assume Builder can achieve air tightness of 
3.5ACH@50Pa - use another value if appropriate

V EnerGuide Rating is now same as the reference 
house.



Step 1- Enhanced Compliance:



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

No min. 
value



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

ά9ƴǾŜƭƻǇŜ CƛǊǎǘέ ŀǇǇǊƻŀŎƘ

Upgrade air tightness to required 3.0ACH@50Pa

Next easiest upgrade?  Windows?  Upgrade to 
USI 1.60

Check the effect.



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

(83-78)/(83-25.4) = 8.7%  
wŜƳŜƳōŜǊ {ǘŜǇ /ƻŘŜ ǎŀȅǎ ǘƘŜ ά҈ ōŜǘǘŜǊ ǘƘŀƴ ǊŜŦŜǊŜƴŎŜ ƘƻǳǎŜέ ŜȄŎƭǳŘŜǎ 
electrical base loads



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

Need more improvement

ά9ƴǾŜƭƻǇŜ CƛǊǎǘέ ŀǇǇǊƻŀŎƘ

Favour reliable/achievable upgrades- with 
Builder feedback to keep costs in check

Upgrade R20 wall insulation to R22

Check the effect.



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

Not good enough

Upgrade R40 attic insulation to R50

Upgrade windows to USI 1.40- what about 
SHGC?

Check the effect.



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

(83-74)/(83-25.4) = 15.6%  
wŜƳŜƳōŜǊ {ǘŜǇ /ƻŘŜ ǎŀȅǎ ǘƘŜ ά҈ ōŜǘǘŜǊ ǘƘŀƴ ǊŜŦŜǊŜƴŎŜ ƘƻǳǎŜέ ŜȄŎƭǳŘŜǎ 
electrical base loads



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

What about TEDI?

Thermal Energy Demand Intensity (kWh/sq 
m/year)

Need to reach 45kWh/sq m/year.



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

40663MJ = 11,295kWh

11,295kWh/209sq m = TEDI 54



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

8014W/209sq m = PTL 38

Maybe we can comply with PTL?



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

Run more upgrade scenarios until all 
Step Code 2 parameters are met

Focus efforts- remember that only an 
envelopeimprovement will lower 
TEDI and PTL.



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

Check HOT2000 outputs to steer direction:



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

!ŘŘ мΦрέ ŜȄǇŀƴŘŜŘ ǇƻƭȅǎǘȅǊŜƴŜ ǘƻ 
2x4 R14 foundation wall

Check the results.



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

27885MJ = 7,746kWh

7,746kWh/209sq m = TEDI 37.1



Step 2- 10% better/MEUI 60 and TEDI 
45/PTL 35:

7125W/209sq m = PTL 34.1

Do we also need to comply with PTL?



Step 3- 20% better/MEUI 45 and TEDI 
40/PTL 30:



Example- How to Get This Rowhouse 
Building to Steps 1-3:



Energy Modelling:



Step Code for Rowhouses:

For rowhouses, Step Code requires the building be 
modelled as a wholeand blower fan tested as a whole

Vs. EnerGuide which requires each rowhouse unit be 
modelled and blower fan tested

Ih¢нллл ǿƛƭƭ ǎǘƛƭƭ ōŜ ǳǎŜŘΣ ōǳǘ ƛƴ άDŜƴŜǊŀƭέ ƳƻŘŜ ŀƴŘ 
with some adjustments

Blower fan testing is more complicated.



Step Code for Rowhouses:

With Step Code, the energy model for a 
rowhouse building considers it a big house with a 
lot of occupants

More credit for internal heat gain, but also more 
envelope area

Generally easier to get a larger building to a 
particular ACH@50Pa value.



Step Code for Rowhouses:

Lƴ DŜƴŜǊŀƭ ƳƻŘŜΣ ƴƻ ά҈ ōŜǘǘŜǊ ǘƘŀƴ 
wŜŦŜǊŜƴŎŜ ƘƻǳǎŜέ

Use MEUI instead

Possible to manually generate a Reference 
house model for Step Code level 1.



Step 1- Enhanced Compliance:

VTypical rowhouse construction specs

VAssume Builder can achieve air tightness of 
3.5ACH@50Pa- use another value if 
appropriate

VReference house does not apply, and no Level 1 
MEUI criteria.



Step 2- MEUI 60 and TEDI 45/PTL 35 :

(214,533MJ)/1008 sq m = MEUI 59.1 kWh/sq m a  

What about MEUI?



Step 2- MEUI 60 and TEDI 45/PTL 35:

132,398MJ = 36,777kWh

11,295kWh/1008sq m = TEDI 36.5

What about TEDI?



Step 2- MEUI 60 and TEDI 45/PTL 35:

26,098W/1008sq m = PTL 25.9

Do we also need to comply with PTL?



Step 3- MEUI 45 and TEDI 40/PTL 30:

VUpgrade air tightness to required 2.5ACH@50Pa for Step 3

VMEUI drops to 57.6 kWh/sq m a

VTEDI and PTL already ok

VWhat to upgrade to lower MEUI?

VMechanicals!

VWhere to go beyond electric baseboard heaters and DHW?



Step 3- MEUI 45 and TEDI 40/PTL 30:

VUpgrade ventilation to 85% HRV (one per unit)

VAdd drain water heat recovery systems (one per unit)

VMEUI drops to 44.4 kWh/sq m a

VTEDI and PTL already ok.



Solar Heat Gain and 
Step Code:

By increasing the passive solar heat gain through 
windows, it becomes easier to meet MEUI, TEDI and 
PTL

But challenging to get solar heat gain only in winter, 
not also in shoulder seasons.  How to control 
unwantedsolar heat gain?

Remember Step Code metrics include cooling load: if 
ŎƻƻƭƛƴƎ ƛǎ άƴŜŜŘŜŘέ ŀƴŘ ǇƻǎǎƛōƭŜ ƛƴ ǘƘŜ ƘƻǳǎŜΦ

This Photoby Unknown Author is licensed under CC BY-NC-SA

http://hakitocz.deviantart.com/art/Caution-Acid-Music-Area-405769546
https://creativecommons.org/licenses/by-nc-sa/3.0/


Sample Window Label


