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FINCH APARTMENT DEVELOPMENT
The planned 591 Finch Apartment Project 
has been designed to the highest level 
of sustainability and energy efficiency 
standards and has utilized the latest in 
high performance building technology to 
provide end users with a comfortable living 
experience with minimal energy usage. An 
energy efficient high performance building 
is commonly measured through its carbon 
footprint and energy performance. Carbon 
foot print is measured through the amount 
of greenhouse gases produced by the 
daily operation of the building, and the 
energy performance is measured through 
the amount of natural gas and electrical 
energy consumed through the operation 
of the building. 

The building consists of 12 stories with an 
approximate total of 158 units and also 
includes amenities such as a communal 
kitchen and dining area, shared laundry 
room, multiple common seating areas and 
a spacious common recreation space; 
to shape a friendly and comfortable 
environment between tenants.

This design of the building was driven 
by an integrated process, whereby 
the building owner, energy engineers, 

construction manager and the architects, all combined their varied array of skills and knowledge to ensure 
sustainability and energy efficiency was at the core of every design decision. The overarching goal of all 
involved is to create a building that approaches net zero carbon targets with a Green House Gas (GHG) 
emission intensity of 3.8 KG.CO2/m

2. This target represents the highest tier of low carbon buildings, and 
represents a significant reduction of CO2 emissions when compared to typical building design. The small 
CO2 emissions value is a result of the use of power from the Ontario power production mix. Because the 
building does use a small amount of ‘grid’ power, the CO2 emission of natural gas power plants in the 
province is taken into account.  

The near net zero carbon design rests on two major pillars; a significant reduction of energy use, and 
on-site electricity generation. The design building energy use intensity is 76.3 KWh/m2, which means it’s 
energy consumption is almost 5 times less than a typical residential buildings in Canada (per energy star 
portfolio manager). Onsite renewables will be used in the project to offset a portion of the GHG emissions 
resulting from the building’s slight energy demand.

 



PREDICTING THE 591 FINCH ENERGY 
USAGE – ENERGY MODELLING
In order, to predict the building operation and behavior, an energy model of the proposed building was 
developed using an energy simulation tool (IESVE 2019). These simulation tools help designers make 
informed decisions about the types of energy efficiency measures that will make a big impact on the overall 
building energy use intensity. Energy modeling has been constant through the early design process and is 
a consistent part of the overall design workflow. All design decisions are run through the model to check 
their impact on energy use. The results of the energy model are shown in table 1. 

591 Finch Apartment 
(No Renewable Energy) 

591 Finch Apartment + 
(Renewable Energy 

Production)
Site Energy Use (KWh) 862,819 862,819
Electricity Production from solar cladding (KWh) 0 222,126 (Obtained from 

Mitrex Study)
Total Energy Consumption (KWh) 862,819 640,693
Carbon Footprint (KG.CO2) 43,140 32,035

Modelled Floor Area (m2) 8,400 8,400
Energy Use Intensity (KWh/m2) 102.7 76.3
Green House Gas Intensity (KG.CO2/m2) 5.1 3.8

Table 1. 591 Finch Apartment Energy Performances

KEY ENERGY EFFICIENCY MEASURES: 

Several key Energy Efficiency Measures (EEMs) were developed to contribute to the design building 
achieving the highest levels of environmental sustainability including:

Power generating PV: The major sustainability and innovation feature in the designed building is Solar 
PV. There are three types of new solar power generation technologies used in the 591 Finch Avenue 
building.

Solar cladding: This technology allows for solar cells to be integrated into the skin of the building to 
generate electricity. The current design allows for Solar PV Cladding added to most of the exterior walls 
in the building to generate electricity.

Solar railing: This technology allows extending the power generation capability of the exterior building 
wall, to that of the balconies in the building. This product provides solar glass panels to be used instead of 
normal glass rails in the balconies, increasing the amount of electricity generated on the building.

Solar Windows: This technology will capitalize on the remaining spaces to add PV panes in the building. 
It allows installing customized windows that are made of solar glass panels, which generate electricity, 
instead of the normal glazing.

All these products combined together to generate the maximum possible electricity on site, thereby 
reducing the building’s electrical consumption from the grid, which offsets carbon emissions being 



produced at gas fueled electrical power plants. A separate study was conducted by Solar cladding experts 
‘Mitrex Integrated Solar Cladding’, which shows that these technologies will be able to produce around 
220,000 KWh of electricity annually for the building.

High efficiency HVAC system: packaged terminal heat pump systems will be used for heating and air-
conditioning the suites and amenities. Packaged heat pump systems are one of the most efficient systems 
used for buildings because they transfer heat, rather than generate it. In addition, the supplementary 
heating in the colder days is going to be through electric coils packaged into the unit. 

In addition, the ventilation for the suites and corridor pressurization will be supplied by a central air sourced 
heat pump energy recovery ventilator (ERV) unit. The ERV unit has the capability to recover sensible and 
latent heat to precool or preheat the fresh air before reaching the heating and cooling coil. The ERV 
provides savings in winter heating and summer cooling operation and can reduce the summer electrical 
peak load demand. 

 As a result of the high efficiency HVAC system, the size of the building central heating plant drops dramatically 
compared to a conventional building, reducing up front capital costs and the overall maintenance cost.
.

Improved building envelope: The designed building will have a roof R value of 60 and a wall R value of 
38 which is approximately two times better the National Energy Code of Building Standards (NECB 2015) 
of R31 and R20 respectively. NECB is the standard code established by the federal governments to guide 
construction goals across Canada

Glazing: The designed building will have a low window to wall ratio percentage of 19% and all the windows 
will be triple pane glazing, which will minimize the infiltration rate and heat loss through the building. The 
designed glazing will have U value of U-0.721 W/m2.K, which is three times better than the NECB 2015 
glazing standard (U-2.2 W/m2.K)

LED lighting: All the lighting fixtures specified in the designed building will be LED type fixtures, which 
provide lower wattage and reduce the energy consumption of the building. 

Electric hot water boilers & heaters: High efficiency electric water boilers and heaters, which are used 
for heating the hydronic coils for ventilation units, perimeter heaters and Domestic hot water turned one 
of the highest sources of GHG emissions in the building to one of the lowest. 

In addition to all that, the 591 Finch apartments is designed to be a fully electrical operational building; 
which means that all mechanical heating equipment and cooking equipment have been switched from gas 
sourced to electrical sourced, which reduced the carbon footprint of the building drastically and was one 
of the main reasons that the building’s GHG emission is reaching the net zero carbon standards. 



591 FINCH APARTMENT VS TYPICAL 
RESIDENTIAL BUILDING
Energy Star Portfolio Manager is a reliable benchmarking tool that collects data from buildings across 
Canada and provides users with the most accurate representation of a building’s performance by accounting 
for Canadian operating conditions. When the planned 591 Finch energy use intensity is compared to the 
benchmark valves for comparable residential building, it’s clear that it outperforms the majority of the 
existing building stock with nearly 5 times less energy use. Refer to Table 2 below for a comparison of the 
design 591 Finch energy use, compared to the median Energy Star benchmark rating. 

591 Finch Apartment Median Canadian Residential 
Building by Energy Star 
Benchmarking ratings

Energy Use Intensity (EUI) 76.3 KWh/m2 380 KWh/m2

Table 2. 591 Finch Avenue vs Median Residential Building Energy Star 

The 591 Finch Apartment design showed a significant reduction in energy use and GHG emissions 
compared to a typical residential building in Canada due to several sustainability features. Table 3 outlines 
some of the energy efficiency measure incorporated into the design compared to typical residential 
construction in the market today.

591 Finch Apartment Typical Residential Building
Building Envelope Wall R38 Wall R15-R20

Roof R60 Roof R20-R30
Glazing Triple Pane Glazing Single or Double Pane glazing
Heating System Fully Electrical Packaged Terminal 

Heat Pump (PTHP) units 
Gas Fired Heating Fan Coil units 

High efficiency electric boilers for 
perimeter heating and ventilation units 

Mid efficiency gas fired boiler for 
perimeter heating and ventilation units

Cooling System High Efficiency PTHP Lower efficiency chiller, cooling tower 
and set of pumps 

Domestic Hot Water High efficiency electric heaters Mid efficiency gas heaters
Lighting LED Lighting Incandescent lighting
Renewables Solar PV  added to most of the 

exterior walls, balconies and 
windows in the building, to generate 
the maximum amount of electricity 

possible

Not available

Table 3. Finch Apartment vs Typical Residential Building



CONCLUSION:
The design elements for the 591 Finch Apartment project showcase a building with sustainability and 
efficiency at its core. The robust and thoughtful design will lead to reduced monthly energy and maintenance 
costs, further enabling the affordable housing model that underpins the project. The 591 Finch building is 
leading us into the coming low carbon footprint future of residential construction across Canada. It sets new 
goals for mid-rise and high-rise buildings and stands in stark contrast to the low efficiency highly glazed 
residential buildings covering our present high density urban environments. Overall, the 591 Finch building 
will be a model design for future apartment complexes in Toronto, providing a safe and comfortable place 
for it’s residents, a place of connection and belonging in the community, and ultimately, a building in 
harmony with the environment. 
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