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Background 

 

 In February of 2009, CMHC approached the NWTHC and expressed interest 

in partnering on the design and construction of a Northern Sustainable 

Housing Project for the NWT 

 Concerned with climate change and rising energy costs, the NWTHC saw an 

opportunity to explore and improve new housing designs for the future. 

 The objective of the project was to design and build energy efficient housing 

that meet the needs of the community. 

 

 



Objectives 

 To design and build a northern housing prototype that will consume 50% less 

energy than the present Model National Energy Code of Canada. 

 To develop a design that will meet or exceed a target EnerGuide rating of 

85. 

 To develop designs and components that could be implemented in projects in 

other communities throughout the NWT with relatively minor modifications. 

 To produce a design that is economical, reasonably easy to maintain, and 

can be constructed locally.   

 



 The NWTHC conducted a series of design charrettes and workshops to engage 

and encourage stakeholders to participate in the design process, which would 

help determine the needs, wants, concerns and aspirations held by the 

community. 

 The design then took shape from the following: 

 Charrette and Workshop Information  

 NWTHC Spatial Design Standards    

 National Building Code _ Section 9 

 Community  Bylaws 

 Visitable Design Features   (1)_ zero step entry, (2) _min 32” doorways, (3) _bathroom main floor) 

 Energuide Rating and Modeling System  (HOT2000) 

 

 

Design 



Inuvik 

Inuvik is the location for this project, challenging our objective to meet the 

EGH 85 rating, with its extreme northern climate.   Inuvik is situated north of 

the Arctic Circle @ 68° 18' N 133° 29' W  

                           

LOCATION 



            The Beaufort Delta District had a program requirement for a 3 bedroom duplex 

            NWTHC design guidelines   

Space Design Guideline 



Plan  

PLAN 
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Wall Section Detail Analysis 



Section 



Exterior Wall Construction 

-½” Abuse Resistant Gypsum Board 

-2x4 Studs @ 24” o.c. 

-R 14 (3 ½”) Mineral Fiber Insulation 

-6 mil Poly. Vapour Barrier 

-3/8” OSB Sheathing 

-R 22 Mineral Fiber Insulation 

-2x4 Studs @ 24” o.c. 

-R 14 Mineral Fiber Insulation 

-3/8” OSB Sheathing 

-Air Barrier 

-Siding 



Floor Construction 

-V.C. Tile 

-Underlay 

-¾” T&G Plywood 

-2x2 False Floor Framing 

@16” o.c. on 1x4 

-Structural Insulated Panel 

-Air Barrier 

-5/16” Plywood Soffit 

 



Party Wall 

-½” Abuse Resistant Gypsum 

-2x4 Studs @ 16” o.c. Plumbing Wall 

-3 1/2” Acoustic Batt Insulation 

-1” Air Space 

-5/8” Type “X” Gypsum BD. 

-2x4 Studs @ 16” o.c. 

-3 1/2” Acoustic Batt Insulation 

-5/8” Type “X” Gypsum BD. 

-1” Air Space 

-2x4 Studs @ 16” o.c. Plumbing Wall 

- 3 1/2” Acoustic Batt 

-5/8” Type “X” Gypsum BD. 



Advantages of our double stud wall 

 Thermal Performance 

 Cost 

 Local Labor 

 Conventional Building Materials 

 Low Fire Load (mineral wool) 
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R 50 
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R Value 



Plan 
 

 Visitable 

 Open Floor Plan 

 Porch  

 South Facing Living Area 



Rendered Model & Avatar 



Rendered Model & Avatar 











OVERALL BUILDING COST - $815,000 ($310/ft2) 

NWTHC – funded $690,000 for construction 

CMHC – funded $75,000 for incremental cost 

ENR – funded $50,000 for solar 

Modeled  Rating 

80 88 

65 100 

EnerGuide Rating (EGNH) 
85 

Target Rating 

Min. High Efficiency Target 



PROS CONS 

High Insulation Values Best bang for buck for life cycle 

costing 

 Higher capital cost 

Solar PV Easy maintenance & installation Grid-tied issues (NWTHC to explore other means to 

utilize this excess seasonal power) 

Solar Hot water Savings on heating water Higher maintenance 

Secondary Door Supersedes NBC on access to 

egress  

No Arctic entry or double door thus compromised 

heating 

High Efficiency Heat Boiler Lower heating costs Higher maintenance, requires gas (not all 

communities provide gas) 

HRV Recovery of heat back into the unit Higher Maintenance, requires calibration, 

“Tekmar” Sensing outside temperature to avoid 

freeze-up 

Higher Maintenance 

Siting & Land selection Some solar gain Could not optimize on site. Quality & shape of site 

impact benefits of sustainable design 

Quad Glazing Higher R-value Higher cost with minimal payback 



Monitoring 
 Quantitative and Qualitative Approach 

1. Electrical 

2. Solar Photovoltaic  

3. Gas 

4. Heating 

5. Hot Water  

6. Solar Hot Water 

7. Water Consumption  

8. Indoor Air Quality 

9. Ventilation 

10. Occupant Surveys 





Solar Photovoltaic 





Electrical Consumption 



Solar Hot Water 



Gas Consumption 



Thank You 

 

Questions? 


