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Speaker introduction.



Outline:

• Define energy modeling and energy 
auditing

• Applications 

• Process

• Who does it

• Example

• How to verify

• Summary and questions.



Definitions:

Energy Modeling:

• Computer simulation of the energy 
consumption of a 
house/rowhouse/MURB

• Performed before construction with 
information from plans and specs

• Can be used for Code compliance 
and/or optimization.



Definitions:



An Energy Model Includes:

• Geometry of building (thermal 
envelope)

• Construction and insulation 
specifications

• Climate data

• Solar orientation

• Ventilation, space heating and DHW… 



An Energy Model Includes:

• Air tightness of envelope

• Lighting and appliance loads

• Assumptions for occupant habits.



An Energy Model Provides:

• Estimation of annual energy consumed 
for heating, DHW, lighting and 
appliances

• Heat loss through the envelope 
components.



An Energy Model Provides:



An Energy Model Provides:



Definitions:

Energy Auditing:

• Deals with an existing house

• Site visit to verify construction specs

• Performed after construction to 
update the modeling data

• Also performed on older existing 
house as part of grant programs.



An Energy Audit Includes:

• Blower fan testing

• Verification of construction geometry 
and specs

• Updating of the energy model

• Submittals to NRCan if an Energuide 
Rating.



Applications:

Section 9.36 compliance:

1) Prescriptive insulation tables

2) Trade off options

3) Energy modeling option.



Applications:

Will energy modeling 
ever be used?

Why not just go 
prescriptive?



Applications:

Part 10 had an energy modeling option:



Lesson from Part 10:

Part 10- Prescriptive or Energuide 77:

• How did they compare?

• How was it possible to build houses 
which only reached Energuide 60?



Lesson from Part 10:

ERS 61

What happened here?

• 8.07ACH@50Pa
• mid-efficiency 
boiler

• gas fireplace with 
pilot light

• HRV/R22/basement 
insulated.



Applications- Moving Forward:

Consider:

• 9.36 introduces “performance” metrics 
rather than just “prescriptive” 
measures (wall insulation)

• Does this open the door to more 
performance metrics in the Code?

• Architects, Designers and Builders can 
start to think beyond 2x6 R20.



Applications- Moving Forward:

Beyond the 2x6 R20 wall:

• City of Vancouver will specify “effective 
R22” as of January 1, 2015

• Colder climate zones of BC will require 
similar (effective R21.9) in 9.36

• In Lower Mainland climate, may see 
2x4 R14 with exterior insulation or 
alternatives.



Section 9.36- Moving Forward:

Apply this idea beyond just the walls:

• That is the essence of energy modeling

• “Tell me the end goal, not how to get 
there”

• Prescriptive measures don’t 
necessarily guarantee performance; 
what’s missing?



Section 9.36:

3 Compliance Options:

1) Prescriptive
• Table of effective RSI values

•HRV/ no HRV options

•Window performance specs

• Space heating equipment specs

• Air barrier installation specs.



Section 9.36:

2) Prescriptive with trade offs (9.36.2.11)
• Start with effective RSI value table

• Offset low RSI areas with higher RSI areas

• Maintain the same A/RSI value- but keep A 
constant.



Section 9.36:

3) Performance (Energy Modeling)
• 9.36.5 Energy Performance Compliance

• 25 pages of Code.



Why Use Energy Performance?

Potential benefits to energy modeling 
path:

• More options than trade offs

• Proposed insulation values can be 
dropped more than with trade offs

• A more “wholistic” approach.



Energy Performance Protocol:

1) Model the “reference house”

2) Model the “proposed house”

3) Annual energy consumption (space 
conditioning energy and service 
water heating energy) of proposed 
house shall not exceed the energy 
consumption of the reference house.



Energy Modeling Software:

• 9.36.5.4.8b: “tested in accordance 
with ANSI/ASHRAE 140, “Evaluation 
of Building Energy Analysis Computer 
Programs”

• Energy modeling calculations shall 
account for energy used for space 
heating, ventilation, service water 
heating and space cooling.



Energy Modeling Software:
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Energy Modeling Software:



Energy Modeling Software:



Energy Modeling Software:



Energy Modeling Software:

• HOT2000.



HOT2000 software:

• Developed and maintained/updated 
by NRCan

• Used for all Energuide Ratings (new 
and existing homes) and R2000



HOT2000 software:

• The most prevalent energy modeling 
software for Part 9 buildings

• Users are trained and licensed by 
NRCan: Certified Energy Advisors.



Create the Reference House:

• Use appropriate modeling software

• Model the house geometry

• Specify all components to comply with 
prescriptive measures (thermal envelope 
and space heating/service water heating 
equipment)...



Create the Reference House:

• Adjust window area if necessary (min. 
17% FDWR, max 22% FDWR)

• Distribute fenestration equally on all 
sides of reference house

• Specify the airtightness as 
2.5ACH@50Pa.



Create the Proposed House:

Change allowable components of the 
“reference” house to create the 
“proposed” house:

• Envelope thermal values to whatever 
desired

• Include the actual amount of 
fenestration to be used in the 
proposed house

• Mechanical systems can improve in 
efficiency but must remain same type 
and fuel…



Create the Proposed House:

• Can add drain water heat recovery

• Airtightness value to be 
3.2ACH@50Pa or 2.5ACH@50Pa or as 
per airtightness test

• No changes to geometry of house, 
location, orientation, fuel, occupancy.



Energy Performance Compliance WON’T:

• WON’T allow for a heat pump to be 
used to jack up the performance

• WON’T easily allow for low-
performance windows to comply.



Who does the Modeling:

• Suggest that Certified Energy Advisor 
is most appropriate

• Engineers or Architects are not 
known to conduct modeling for Part 9 
buildings

• Engineers and Architects are more 
involved in Part 3 buildings; different 
software and different protocols.



Who does the Modeling:

• Certified Energy Advisor specializes in 
Part 9 buildings

• CEAs have modeled hundreds of 
houses/rowhouses/MURBs

• Already a reasonable supply of CEAs 
for the demand.



Certified Energy Advisor:

•Trained in BC by Service Organizations

•Certified by NRCan

•QA’d by NRCan and SO

•Experience in construction, building 
science, new technologies, keeps 
updated.



Certified Energy Advisor:

•Energy modeling

•Consulting to Builder

•Site inspection and blower fan test

•Update to initial version of “proposed 
house” if required.



Certified Energy Advisor:



Example of Energy Modeling:



Example of Energy Modeling:

• Single Family House

• Richmond

• Typical construction



Reference House:



Reference House:

FDWR = (635.53+ 159.94)/3046.00 = 26%



Reference House:

FDWR = (514.53+ 159.94)/3046.00 = 22%



Reference House:



Reference House:



Reference House Energy Target:

Energy required for:

• Space heating

• Service hot water



Proposed House:

Annual Space + DHW Energy Consumption   85050 MJ



Proposed House:

Annual Space + DHW Energy Consumption   83404 MJ



Proposed House:

More upgrades:
• Space heat Boiler to 95% AFUE
• Service water heater to 0.90EF 

condensing tank

Annual Space + DHW Energy Consumption   75915 MJ



Proposed House:

Blower fan test:
• 4.7 ACH@50Pa
• Problem?

Annual Space + DHW Energy Consumption   77658 MJ



Proposed House:

How low could the windows go?
Single pane?

Annual Space + DHW Energy Consumption   140761 MJ

How low could the walls go?
2x4 R14?

Annual Space + DHW Energy Consumption   87512 MJ



How to Verify:

• Request a summary report from a 
Certified Energy Advisor (CEA)

• This is standard practice by 
municipalities using the Energuide 
Rating as a tool for rezoning/density 
bonus

• CEAs are the primary resource for Part 
9 energy modeling and auditing.



How to Verify:

• 9.36.5.10.1) requires “the energy 
model calculations for the proposed 
house shall be consistent with the 
proposed construction specifications 
for that house”

• How can municipalities verify this?



How to Verify:
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How to Verify:

• Request the “Full House Report” as 
generated by HOT2000

• Full House Report lists all input and 
calculations

• If you want it “official”, require an 
Energuide Rating

• City of Vancouver requires this for all 
new houses.



Summary:

• Section 9.36 allows compliance by 
energy modeling

• Energy modeling will likely not be 
employed often

• Municipalities should look for CEAs to 
perform the energy modeling and 
report on it.



QUESTIONS


