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SITE LOCATIONArchitecture
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SITE LOCATION

(Covarrubias, 2007)
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SITE LOCATION

(City of Toronto, 2018)
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SITE ANALYSIS

Site surroundings
Source: Google earth 2020

Site area: 1255 m2 
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DEMOGRAPHICS_Ward 13 (Toronto Centre)

Ward population    103,805
Population growth (2011-2016)

Ward 13

Toronto

Density (people/hectare)
Ward 13

Toronto

Average rent   $1,214
Tenure
Ward 13

Toronto

Unemployment rate   8.8%

184184

10.5%

4.5%

184

43

Occupied private dwellings by structure type
Source: City of Toronto, Census 2016

71%                                    Rent  Own    29%          

47%                Rent  Own                        53%          

Architecture

Energy

Engineering

Embodied 
energy

Conclusion

IEQ

Innovation

Resilience

Operations

Financial 
feasibility

Introduction

Market 
Potential



 Page 9

WEATHER CONDITION

Semi-continental climate 
- warm, humid summer 
- cold winter
Climate zone: 5A

Source: Toronto Rain Station Data Source: Toronto Rain Station Data

Average temperature: 9.4 °C
Annual precipitation: 
831.1 L/m2/yr
Elevation: 112.5 m

Average HDD (18°C): 3560
Average CDD (18°C): 380
Latitude: 43°39'36.3"N
Longitude: 79°22'35.5"W

Average annual wind speed: 
14.7km/h
Extreme Global - RF1 
35 MJ/m2
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OUR VISION

The Past
(Blakey, 1907)

The Present The Future
(2020) (2026)
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DESIGN GOALS
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PARTI EVOLUTIONArchitecture
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EXTERIOR DESIGNArchitecture
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SITE CONTEXTArchitecture
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GROUND AND OFFICE FLOOR PLANArchitecture
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BASEMENT AND ROOF PLANArchitecture
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NATURAL LIGHTINGArchitecture
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ATRIUM DESIGNArchitecture
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OFFICE SPACE DESIGNArchitecture
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INTERIOR MATERIALITYArchitecture
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ENERGY CONSUMPTION
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ENERGY CONSUMPTION

EUI: 226 kWh/m2/yr (71.7 kBtu/ft2/yr) EUI: 71 kWh/m2/yr  (22.5 kBtu/ft2/yr) 
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RENEWABLE ENERGY

Energy

Architecture

Engineering

Embodied 
energy

Conclusion

IEQ

Innovation

Resilience

Operations

Financial 
feasibility

Introduction

Market 
Potential

Sun path diagram (Sun path 3d, 2020)Shadow analysis



 Page 24

RENEWABLE ENERGY

PV array layout (Helioscope, 2020) Additional PV array layout (Helioscope, 2020)

Office building roof area: 

Approximately 1200 m2 (12916.7ft2)
Additional PV array potential from adjacent 
building-

1. Architecture building
2. Pitman Hall Residence

Additional PV array:

No. of PV panels- 580
PV array size-

261 kW (891 kBTU/hr)  
Tilt angle- 32°

Office building:

No. of PV panels- 206
PV array size-

92.7 kW (316.3 kBTU/hr)
Tilt angle- 32°
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RENEWABLE ENERGY GENERATION 

Additional PV array:
Annual energy generation-

312 MWh ( 1064588.2 kBTU) 
Energy offset- 

54.23 kWh/m2 EUI.

Traditional PV panel:
Annual energy generation-

100.6 MWh (343261.4 kBTU)
Energy offset (EUI)-

18.86 kWh/m2 (5978.6BTU/ft2) 

BICPV:
Annual energy generation-

201.2 MWh  (686522 kBTU) 
Energy offset (EUI)- 

37.72 kWh/m2 (11957.2BTU/ft2) 
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DAYLIGHTING

Daylight availability and annual glare (without passive shading 
strategies) (ClimateStudio 2020)

Daylight availability and annual glare (with passive shading 
strategies) (ClimateStudio 2020)

Daylight availability (without passive shading strategies) 
(ClimateStudio 2020)

Maximum illuminance: 850 lux towards the perimeter
Minimum illuminance: 170 lux towards the interior 
(at 11am during winter) 
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DAYLIGHTING_Passive shading strategies

Exterior light shelves on south and vertical shading on west Exterior light shelves panel details Exterior light shelves panel sections

South facade:  External light shelves
West facade:  Vertical shading
South and West: Internal blinds
Minimize glare on South and West facade.
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PLUG LOADS

AVERAGE ENERGY SAVINGS = 32%
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R-Value Optimization
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CONTROL LAYERS
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CONTROL LAYERS
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HVAC SYSTEM
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HVAC SYSTEM
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WATER MANAGEMENT

Rainwater collection and distributionRainwater drains

Roof area: approximately 1200 m2 (12916.7ft2)
Storage tank capacity: 16000L (4226.7 gallons)
Average water use intensity:  
700 L/m2/yr (17.2 BTU/ft2/yr)
Annual precipitation: 831.1 L/m2/yr
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WATER MANAGEMENT

Total annual water 
usage
L/yr

(gallons/yr)

Low Flow Water Use 
reduction

L/yr
(gallons/yr)

Annual Rainwater 
Harvested

L/yr
(gallons/yr)

Total water use 
reduction

L/yr
(gallons/yr)

Annual water usage 
after reduction

L/yr
(gallons/yr)

% of reduction

3,275,138 
(865,200)

447,053
(118,099)

797,855
 (210,771)

1,244,912 (328,871) 2,030,226
(536,329)

38%

Water usage reduction

Rainwater usage and deficit (STEP Rainwater harvesting and costing tool, 2020)
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LIGHTING DESIGN
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LIGHTING DESIGN
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LIGHTING CONTROL
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INNOVATIVE BUILDING TECHNOLOGIES

(Vincent, 2020)(Saleh, 2011)

(Architecture & Design, 2020)
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RESILIENCE

Overall PV system

● Storage batteries to provide backup power 
to the office.

● Energy gateway to detect grid outages and 
response accordingly

● Rapid Shutdown system for emergency 
situation

● Control of rainwater inflow into the city’s 
sewers.
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Construction Cost Breakdown
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Base Cost: Designed Cost:
$8.1 M total , $185 PSF $11.5 M total, $258 PSF
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Construction Cost Comparison
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Operational Cost
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The State of Toronto’s Office Market
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Design Precedent

(DCN-JOC News Services, 2020)

(Vincent, 2020)

65 King East 80 Atlantic
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Embodied Carbon
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Thank you!
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