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Project No: C16-320 

Sunnyhill Housing Co-op 

787 3st NW, Calgary, AB, T2N 1P1 

c/o Brian Scott, Communitas Group 

 

September 30, 2016 

REGARDING: Sunnyhill Co-op – Deep Energy Retrofit Analysis 

 

Dear Brian, 

 

As proposed, we have visited the Sunnyhill Co-op with Butterwick Construction to familiarize 

ourselves with the development. With this information, we’ve generated a high level life cycle cost 

analysis of the available building envelope retrofit options. The goal of our study is to show the 

potential financial benefit to investing in building envelope energy efficiency upgrades while 

replacing end of life components such as windows, siding, and roofing. 

 
1) Baseline Retrofit 

- Replace end of life building envelope components with like materials; no energy efficiency 

upgrades. Existing building envelope performance is estimated to be: 

- 8ACH@50Pa building envelope airtightness 

- Uninsulated slab on grade 

- R12 walls (2x4) 

- R12 roof (2x4) 

- R1 aluminum slider windows 

- No change to building HVAC systems, which currently include: 

- Direct exhaust ventilation, no heat recovery 

- 80% AFUE furnace heating 

 

2) Deep Green Retrofit – Level 1 

- While replacing end of life building envelope components, add the following energy 

efficiency improvements: 

- Continuous air barrier over the entire exposed wall and roof surface area, aiming to 

improve building envelope airtightness to the 0.5ACH@50Pa range during blower 

door tests. 

- R10 slab (2” EPS foam added to slab top) 

- R38 walls (2x4 existing + 3.5” gap + 2x4 framing, mineral wool batt filled) 

- R62 roof (2x4 existing + 9” TGI purloins + 2x6 rafters, mineral wool batt filled) 

- R9 cog triple glazed, insulated fiberglass framed, casement windows 

 

3) Deep Green Retrofit – Level 2 

- Same as Level 1, with higher wall and roof insulation values as follows: 

- R46 walls (2x4 existing + 5.5” gap + 2x4 framing, mineral wool batt filled) 

- R68 roof (2x4 existing + 12” TGI purloins + 2x6 rafters, mineral wool batt filled) 
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4) Deep Green Retrofit – Level 3 

- Same as Level 1, with higher wall and roof insulation values as follows: 

- R54 walls (2x4 existing + 5.5” gap + 2x6 framing, mineral wool batt filled) 

- R74 roof (2x4 existing + 14” TGI purloins + 2x6 rafters, mineral wool batt filled) 

 

The Baseline Retrofit option involves the following construction steps: 

 

- Demolish/Remove/Recycle all siding and roofing material (exterior surface area) 

- Remove old windows and install new fiberglass framed windows 

- Apply sealed air barrier, continuously over wall and roof areas, extending 12” below grade 

- Apply combination of new stucco and vinyl siding 

- Apply new roofing membrane and 35-year shingles 

- Some on site storage and some off site storage required 

- Minor occupant disruption, no evacuation required 

 

The Deep Green Retrofit options involve the following construction steps: 

 

- Demolish/Remove/Recycle all siding and roofing material (exterior surface area) 

- Demolish/Remove/Recycle all decks, porches, and eaves (saving ground floor composite 

decking and timber beams to be reused in rebuild) 

- Remove old windows and install new fiberglass framed windows 

- Apply sealed air barrier, continuously over wall and roof areas, extending 12” below grade 

- Frame and insulate extra thickness to walls and roof using dimensional lumber and mineral 

wool batt insulation (of varying thicknesses per the 3 levels) 

- Apply new sheathing on all wall and roof areas 

- Apply combination of new stucco and vinyl siding 

- Apply new roofing membrane and 35-year shingles 

- Some on site storage and some off site storage required 

- Minor occupant disruption, no evacuation required 

 

The first step in the analysis is to create an energy model of the UG building, using IES<VE>, which 

simulates hourly building performance throughout the year in a virtual environment. Figures 1 to 4 

show the geometry that has been included in the model. Because of this exercise’s tight timeline 

and budget, we have modelled Block 6 only, as being representative of the entire 66 Sunnyhill units. 

The performance of the entire development will be extrapolated based on total unit quantities.  

 

We have simulated the annual performance of the four building envelope retrofits described above. 

Butterwick Construction has provided capital cost estimates for all for scenarios as well. The 

resulting performance and economic comparison is summarized in Table 1. 
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Figure 1: Southwest oriented screenshot of the Sunnyhill Co-op IES<VE> energy model. 

 
 

Figure 2: Northwest oriented screenshot of the Sunnyhill Co-op IES<VE> energy model. 
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Figure 3: Northeast oriented screenshot of the Sunnyhill Co-op IES<VE> energy model. 

 
 

Figure 4: Southeast oriented screenshot of the Sunnyhill Co-op IES<VE> energy model. 

 
 

Table 1: Summary of the estimated performance available through the four building envelope retrofit options described 

above. D.E.R = Deep Energy Retrofit. Assumes $6/GJ natural gas + service fee costs (no inflation or escalation factors). 

 

Scenario
Heating 

Load
Heating Demand

Annual Op 

Cost Gas

Annual 

Saving

Retrofit 

Capital Cost

Capital 

Premium

Retrofit Simple 

Payback

Baseline 930 kW 2484390 kWh 126,165$       -$         5,076,427$ -$                -

D.E.R - 1 341 kW 592299 kWh 30,079$          96,086$ 6,943,344$ 1,866,917$ 19.4 years

D.E.R - 2 331 kW 556314 kWh 28,251$          97,913$ 7,014,698$ 1,938,271$ 19.8 years

D.E.R - 3 320 kW 537697 kWh 27,306$          98,859$ 7,051,371$ 1,974,944$ 20.0 years

Sunnyhill Co-op Deep Energy Retrofit Options
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The Sunnyhill group has also expressed interest in converting the second floor mechanical rooms 

present in the 2 bedroom and 3 bedroom units, into a half-bathroom. To do this, the existing 

natural gas furnace and domestic water heaters would be removed, and replaced with the following 

fully electric HVAC strategy: 

 

- Electric matt heating on the main floor (add 2” foam insulation during installation) 

- Electric duct heater + fan, per upper floor, connecting to existing ductwork. 

- HRV ventilation, with exhaust intakes ducted to kitchen and bathrooms, fresh air supply to 

heating ductwork. 

 

The estimated annual operational costs associated with electric heating are summarized in Table 2. 

When paired with a deep energy retrofit, electric heating becomes quite cost effective. 

 
Table 3: Sunnyhill Co-op, natural gas vs electric heating comparison. Assumes $6/GJ natural gas + service fees, 

$0.13kWh electricity (includes services fees), current utility greenhouse gas emission intensities of 0.18kg/kWh natural 

gas, and 0.65kg/kWh electricity. 

 
 

The other potential benefits of the electric heating retrofit are as follows: 

- Fossil fuel independency. As the Electrical Grid ‘greens’, so will your development. Future 

electricity costs are capped by the ability to invest in your own electric renewable energy 

systems 

- Reduced maintenance and replacement cost for the heating system.  

- Improved indoor air quality due to the HRV ventilation system operation. 

- Improved main floor comfort 

 

 

 

 

 

 

 

 

 

 

Scenario Heating Demand
Annual Op 

Cost Gas

Annual Op 

Cost 

Electric

Annual 

GHGe Gas

Annual GHGe 

Electric

Baseline 2484390 kWh 126,165$       317,148$ 526 tonne 1615 tonne

D.E.R - 1 592299 kWh 30,079$          75,611$    125 tonne 385 tonne

D.E.R - 2 556314 kWh 28,251$          71,017$    118 tonne 362 tonne

D.E.R - 3 537697 kWh 27,306$          68,640$    114 tonne 350 tonne

Gas vs Electric Heating Comparison
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CONCLUSIONS 

The analysis above shows the great potential for building envelope improvements to reduce on-site 

energy demand. At this large scale, the <20year payback is excellent, given that the main building 

envelope improvements (windows, insulation, airtightness) will last much longer than 20 years.  

 

The case for electric heating is also strong, when completed in addition to a Deep Energy Retrofit. 

The Mechanical:Bathroom conversion could occur at the same time as a Deep Energy Retrofit, or at 

a later date, and could be done selectively on groups of units that are served by a single gas meter. 

This room conversion won’t necessarily have a simple payback, since the costs of building out the 

bathroom won’t offer any operational cost savings; however the addition of a bathroom certainly 

improves the lifestyle of the co-op’s occupants, and increases future marketability.  

 

We trust this report informs the team’s design decisions. We’re happy to discuss our findings 

further. 

 

Yours truly,  

 

   
Stuart Fix, P.Eng. 

     


