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EXECUTIVE SUMMARY 

QM Developments LP has retained EQ Building Performance (EQ) to develop an Energy Strategy Report for the 

90-104 Queen Street East project (the “Proposed Development”). The Proposed Development is a 34-storey 

(plus wrapped mechanical penthouse) multi-unit residential project located in Toronto. The tower will include 

a total of 356 residential suites. The site is located on Queen Street East, in-between Mutual Street and Jarvis 

Street in Toronto. 

The Proposed Development is subject to the energy requirements of the Ontario Building Code Supplementary 

Standard SB-10 as well as the newly implemented Toronto Green Standard version 3. EQ has predicted the 

energy use, thermal demand, and expected carbon impact of the project in compliance with these 

requirements, outlined in Table i below. The development team is committed to creating a high performing 

community in line with TGS version 3 Tier 1 performance requirements. 

Toronto Green Standard version 2 formerly required performance levels over the building code, while version 

3 uses an absolute target approach for the most predominant building archetypes – high-rise residential, low-

rise residential, retail, and office. As this project falls within these archetypes, the City of Toronto Zero Emissions 

Building Framework has been used for energy analysis. 

Energy, thermal demand, and carbon emissions are predicted for TGS v3 Tier 1, TGS v3 Tier 2, and TGS v3 Tier 

3 levels of performance. In addition, a ‘Towards Net Zero’ scenario is presented, predicting how the 

development would need to perform to achieve near net zero levels of performance, in line with TGS v3 Tier 4.  

Table i - Predicted Energy, Carbon, and Thermal Demand Performance Summary 

  
TGS V3 Tier 

1 
TGS V3 Tier 

2 
TGS V3 Tier 

3 
Towards Net 

Zero 

Total Energy Intensity – (ekWh/m2) EUI 170.0 135.0 100.0 75.0 

Total Energy (eMWh) 4,602 3,655 2,707 2,031 

% Savings vs Tier 1 - 21% 41% 56% 

GHG intensity (kg CO2e/m2) - GHGI 20.0 15.0 10.0 5.0 

Total GHGs (tonnes CO2e) 541 406 271 135 

% Savings vs Tier 1 - 25% 50% 75% 

Thermal Energy Demand Intensity 
(ekWh/m2) - TEDI 70.0 50.0 30.0 15.0 

Total Thermal Demand (eMWh) 1,895 1,354 812 406 

% Savings vs Tier 1 - 29% 57% 79% 
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Figure i - Energy, Carbon, and Thermal Demand Comparison 

This report outlines design strategies to achieve each of the presented targets. Advanced measures such as 

district energy systems, geothermal systems and solar PV are recommended for further exploration, however 

further detailed analysis is outside the scope of this report as it is not expected to be completed at this stage 

of development. If advanced measures are pursued, they can be explored using the energy model developed 

for Site Plan Approval. Design options are also presented to provide enhanced resilience for the Proposed 

Development and should be evaluated further on a feasibility and cost basis. 

The strategies outlined in this report will be evaluated by the design team throughout design development. 

Using a combination of strategies from the energy strategy report, the Proposed Development will achieve 

Toronto Green Standard v3 Tier 1 performance levels.  
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1 INTRODUCTION 

The Proposed Development is a 34-storey (plus wrapped mechanical penthouse) multi-unit residential project 

located in Toronto. The tower will include a total of 356 residential suites. The site is located on Queen Street 

East, in-between Mutual Street and Jarvis Street in Toronto. The development team will be targeting TGS 

version 3, Tier 1 as a minimum, though this report will also help to identify high performance design 

opportunities in order to achieve higher performance tiers.  

 

Figure 1 – Proposed Site Plan 

2 PURPOSE 

The City of Toronto has developed a number of sustainability policies in order to address climate change, with 

particular focus on net-zero development and energy resilience. For buildings greater than 20,000 sq.m. or 

within a Community Energy Plan area approved by Council, the City of Toronto has recently introduced the 

requirement for an Energy Strategy Report. The intent of the report is outlined in the Energy Strategy Terms of 

Reference and encourages projects to: 

- Take advantage of existing or planned energy infrastructure, passive design, and renewable energy 

- Consider energy sharing for multi-building developments 
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- Consider increased resiliency such as strategic back-up power capacity 

- Identify innovative solutions to reduce energy consumption 

- Explore engaging private investment in energy sharing systems 

While these strategies are identified during re-zoning, they are developed during the Site Plan Application 

process in combination with Toronto Green Standard (TGS) requirements to inform design. The Toronto Green 

Standards consist of two levels of performance; Tier 1 is mandatory for all new developments in the city, while 

Tier 2 is an optional increased performance level, incentivized with a development charge refund. 

At this stage, the Proposed Development is currently only applying for rezoning. During SPA, the Proposed 

Development will achieve TGS version 3, Tier 1 performance as a minimum.  

3 DESIGN OPPORTUNITIES 

3.1 PASSIVE DESIGN MEASURES 

At this point in design, the materiality of the building envelope is still under consideration. Given the 

surrounding built area, spandrel panels and a moderate (40-50%) window to wall ratio are anticipated in the 

new construction portion of the building. While it is too early in design for envelope interface details to be 

developed, the project team will carefully consider these details as design progresses. Under current building 

code requirements, only limited thermal bridging accounting is required to account for major structural 

elements such as spandrel back-pans, steel studs, and balconies. Current requirements also allow up to 2% of 

the building envelope major thermal bridges (such as balconies) to be excluded from effective thermal 

performance calculations. Under the new TGS v3 modelling requirements, however, all thermal bridges will 

need to be accounted for. This introduces new focus on architectural elements that may not have been 

considered in detail under current building code or TGS v2 requirements, including: 

- Opaque Wall and Glazing Interfaces 

- Interior and Exterior Wall Interfaces 

- Slab bypasses 

- Parapet and terrace details 

By fully accounting for all thermal bridges, a more accurate representation of thermal performance of the 

envelope can be used in the model, reflecting more accurate energy use estimation and thermal comfort 

evaluation. While each project will have different performance values, EQ has completed these calculations on 

some similar projects using spandrel panels. A typical spandrel assembly with insulation in both the back-pan 

and back-up wall may have a nominal R-20 performance which would currently be modelled as an effective R-

9 with minimal thermal bridging accounting. With full thermal bridges accounted for, this effective performance 

typically drops closer to R-4; a significant decrease in performance. Considering these details early in design 

can significantly improve the envelope performance and overall energy performance in a passive way. BC Hydro 

has developed the Building Envelope Thermal Bridging Guideline1 which is a useful resource to evaluate 

                                                           

1https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/power-smart/builders-
developers/building-envelope-thermal-bridging-guide-1.1.pdf 
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interface details early in design. While this additional thermal bridging accounting is only currently required 

under the absolute targets required by TGS v3, these calculations are expected to become part of building code 

and other high performance standards over time as they are more accurate to the real life performance of the 

envelope.  

In terms of glazing for the project, a high performance product with a low solar heat gain coefficient will be 

encouraged. This will provide daylight while reducing over-heating in shoulder seasons and cooling loads in the 

summer. Moving to higher Toronto Green Standard Tiers and other energy standards become stricter, targeting 

a 40% window to wall ratio will be needed in the future to improve the overall envelope performance. The 

Proposed Design will aim to achieve a balance of daylighting and a high energy performance for the building 

envelope. 

The orientation of the buildings has been defined by the nature of the site, limiting opportunities for 

optimization. Throughout design, the design team will explore options for control of solar gains via external 

overhangs and shading to limit overheating as appropriate for each building elevation. Electrochromic glazing 

(glass which tints in response to solar intensity or sun position) can also serve this purpose, while maximizing 

daylighting and view in the residential spaces.  It is expected these measures will have a positive impact on the 

building cooling and heating loads.  

As design progresses through Site Plan Approval and building code review, the design team will consider a 

number of passive design measures, including: 

- High performance opaque building envelope 

- Low window to wall ratio (recommended 40%) 

- Improved thermal bridging performance at envelope interfaces 

- High performance glazing with low-e coating 

- Analysis of external shading devices and/or electrochromic glazing 

These design measures may be difficult to incorporate into the podium of the building with the existing heritage 

designation. The design team is encouraged to work with heritage consultants early in design to evaluate what 

envelope improvements (if any) are available for exploration. 

3.2 ACTIVE DESIGN MEASURES 

At the current design stage, mechanical systems have been considered only at a conceptual level. Typical design 

for similar buildings in the Toronto area includes dedicated mechanical heating and cooling via a gas-fired hot 

water boiler and electric chilled water plant. As design progresses, a preliminary energy model will be 

developed to evaluate different design opportunities to ensure an optimized active design. During this process, 

the design team will consider a number of active design measures including: 

- Variable speed fans – allows central make up air fans to reduce flows during low activity periods 

- Variable speed pumps – allows pumps to vary flow and reduce consumption 

- Air side heat recovery – improves ventilation quality, and significantly reduces energy use 

- High-efficiency LED lighting – reduces lighting energy consumption 

- Daylight and occupancy controls – can significantly reduce lighting power and demand 
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- Low-flow plumbing fixtures – reduces potable water consumption and energy requirements for 

domestic hot water heating 

- Heat pump / Variable refrigerant flow (VRF) systems – electricity based (low carbon), high efficiency 

mechanical systems to replace HAVC design 

- Geothermal System – while a geothermal system would not reduce the loads in the building, it would 

significantly reduce the energy used to meet those loads. This would lower EUI and GHGI but little to 

no effect on TEDI. 

4 ENERGY ANALYSIS 

4.1 TORONTO GREEN STANDARD - TOWARDS NET ZERO DEVELOPMENT 

Version 3 of the TGS came into effect on May 1, 2018. The energy requirements for Mid to High-Rise Residential 

& All Non-Residential development are outlined in the recently published City of Toronto Zero Emissions 

Building Framework2. In this document, future versions of the TGS will become more stringent over time in 

terms of energy use, thermal demand, and carbon emissions. The goal of this framework is to require near zero 

emissions levels for all new developments by 2030 by increasing performance levels every 4 years, starting with 

version 3 of the TGS. In all cases, Tier 1 is mandatory for all new developments in the city, while Tier 2, 3 and 4 

are optional increased performance levels incentivized with a development charge refund. 

Current energy standards in Ontario use a ‘reference’ building approach to compliance, comparing the 

proposed building as designed to a reference building designed with minimum code requirements. This allows 

buildings to more easily trade off deficient performance in one area with superior performance in others (i.e. a 

less effective building envelope with higher performance mechanical systems). 

                                                           

2 http://www1.toronto.ca/City%20Of%20Toronto/City%20Planning/Developing%20Toronto/Files/pdf/TGS/Zero%20 
Emissions%20Buildings%20Framework%20Report.pdf 

 

Figure 2 - Zero Emissions Buildings Framework Path to Net Zero (City of Toronto, 2017) 



Energy Strategy Report – 90-104 Queen Street East 

EQ Building Performance Inc.                                                                                                                                 Page 5 

 

Version 3 of the TGS replaces the current approach by using three new absolute targets. The intent of moving 

to absolute targets is to encourage all buildings to meet the same standards of performance regardless of 

design. In contrast, actual performance may vary dramatically between buildings when using the reference 

building approach. The Zero Emissions Building Framework proposed the following three targets: 

1. Energy Use Intensity – EUI – kwh/m2: Annual building energy use, divided by the conditioned floor area.  

2. Thermal Energy Demand Intensity – TEDI – kWh/m2: Annual heating load, divided by the conditioned 

floor area. TEDI excludes the effects of mechanical efficiencies (e.g. condensing boilers) but does 

include passive systems such as air heat recovery, solar gains, and internal gains. 

3. Green House Gas Intensity – GHGI – kgCO2e/m2: Annual greenhouse gas emissions, divided by the 

conditioned floor area. The carbon emissions factors currently listed in OBC SB-10 are used for this 

calculation. 

Energy use intensity, thermal energy demand intensity and greenhouse gas intensity will be reviewed and 

estimated in this report.  A reduction in thermal demand will be reflected in a focus on passive design elements 

and heat recovery options for both heating and cooling use in the analysis below. 

Note that an alternative pathway to comply with TGS v3 Tier 1 by demonstrating a 15% improvement over 

Building Code is also available, however is expected to require equivalent performance to the absolute targets. 

This alternative compliance is expected to only be available for the first 2 years of TGS version 3, and is only 

available for projects pursuing Tier 1 or outside the defined building archetypes. 

In addition to changing targets, two key differences in energy modeling approach are proposed for version 3 in 

comparison to current TGS and Ontario Building Code requirements: 

Table 1 – Changes to TGS Energy Modeling Requirements 

 Current Proposed 

Ventilation Modeled at minimum ventilation 
requirements (ASHRAE 62.1 
levels) 

Modeled as per design 

Thermal Bridging Some accounting for thermal 
bridging, allows for thermal 
bridging up to 2% of the building 
envelope to be excluded  

Full accounting for all thermal 
bridging 

In mid-high rise construction, these proposed changes typically result in a lower performing effective building 

envelope in comparison to current calculation methods and increased outdoor air volumes in the model. 
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4.2 ENERGY TARGETS 

The Proposed Development has committed to meeting TGS version 3, targeting Tier 1.  Tier 1 performance will 

be evaluated, and design alternatives will be suggested in order to achieve this high performance target. Tier 2 

level of performance will also be estimated as a point of comparison. 

In addition to these cases, a Towards Net Zero level of performance will also be explored, reflecting a 

development built to achieve near net zero energy use.  This design reflects the 2030 TGS levels of performance, 

or Tier 4, as outlined in the Zero Emissions Buildings Framework. To achieve full net-zero status, the remaining 

energy use identified in this scenario would be provided by renewable energy sources.  

 

Table 2 - Performance Levels Analyzed 

Scenario  Notes 

1 TGS version 3 Tier 1  Baseline level of performance 

2 TGS version 3 Tier 2 Enhanced level of performance 

3 TGS version 3 Tier 3 Enhanced level of performance 

4 Towards Net Zero 
Aspirational performance, reflecting TGS 
2030 / net zero targets 

 

In line with Greenhouse Gas Intensity requirement of the TGS, predicted greenhouse gas emissions as well as 

predicted energy use will be presented. Referencing the Ontario Building Code (OBC), a factor of 0.050 kg 

CO2e/kWh for grid supplied electricity, and 1.899 kg CO2e/m3 for natural gas will be applied.  

4.3 PREDICTED ENERGY USE3 

The City of Toronto Zero Emissions Building Framework outlines sample designs that were used in setting the 

targets for future versions of the TGS, including anticipated annual energy use for each version of the TGS until 

2030, by end use and by building type. This information has been used to predict the energy use of the Proposed 

Development, and verified against EQ’s extensive database of modeled buildings.  

Predicted energy use and resulting carbon emissions for each of the three design options is presented below. 

  

                                                           

3 Detailed calculations are available in the softcopy submission in the excel file provided with submission. 
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Table 3 - Predicted Energy, Thermal Demand and Carbon Performance 

  
TGS V3 Tier 1 TGS V3 Tier 2 TGS V3 Tier 3 

Towards Net 
Zero 

Electricity - Space Cooling 6.3 6.7 12.0 14.0 

Electricity - Space Heating 2.9 2.9 2.9 5.5 

Electricity - DHW Heating 0.0 0.0 3.3 5.7 

Electricity - Base loads 54.2 51.2 51.3 49.3 

Gas - Space Heating 70.6 41.0 25.5 0.0 

Gas - DHW / Base Loads 35.6 31.1 4.9 0.0 

Total Energy Intensity - 
(ekWh/m2) 170.0 135.0 100.0 75.0 

Total Energy (eMWh) 4,602 3,655 2,707 2,031 

% Savings vs Tier 1 - 21% 41% 56% 

GHG intensity (kg CO2e/m2) 20.0 15.0 10.0 5.0 

Total GHGs (tonnes CO2e) 541 406 271 135 

% Savings vs Tier 1 - 25% 50% 75% 

Thermal Energy Demand Intensity 
(ekWh/m2) 70.0 50.0 30.0 15.0 

Total Thermal Demand (eMWh) 1,895 1,354 812 406 

% Savings vs Tier 1 - 29% 57% 79% 

 

TGS version 3 Tier 2 results in an anticipated 21% reduction in energy use, 25% reduction in carbon emissions 

and 29% reduction in thermal energy demand when compared to anticipated Tier 1 levels of performance.  The 

Towards Net Zero design strategy results in a 56% energy reduction, 75% carbon emissions reduction and 79% 

thermal energy demand reduction.   

Improved levels of thermal demand savings from Tier 1 to Tier 3 are indicative of a strategy focused on passive 

design improvements, in turn reducing heating energy use. For example, one strategy may be to improve the 

exterior envelope enough so that mechanical equipment can be downsized.  Another possible measure is 

connecting to a geothermal system so that energy and carbon intensity is reduced. The switch to absolute 

targets requires a shift in how energy performance is measured and requires energy modelling and passive 

design exploration to happen in a serious way early in design. TGS version 3 Tier 2 has set aggressive 

performance targets that require early design and coordination to be achieved.   

In the Toward Net Zero design option, fuel switching occurs by replacing natural gas with electric heat pump 

based heating and domestic hot water in order to achieve the emissions reductions requirements, as well as 

aggressive improvements in building envelope thermal and air tightness performance.  This is reflective of the 

net zero emissions mandate outlined by future version of the TGS, as well as the higher GHG intensity of natural 

gas compared to the relatively low-carbon electricity grid in Ontario. A focus on heating reduction is also evident 

in Figure 3 and 4. 
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Figure 3 - Predicted Energy, Thermal Demand and Carbon Performance 

 

Figure 4 - Predicted energy consumption by end use 

 

Potential design strategies intended to achieve Tier 1, Tier 2, and a Towards Net Zero design are presented in 

Table 4 below. It should be noted that designs presented reflect one of many possible design solutions which 

will be verified and optimized during the energy modeling process.  

Detailed predicted energy use is presented in Appendix A for the Proposed Development, including expected 

energy consumption by end use. 
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Table 4 - Design Details 

  
Design Element TGS V3 Tier 1 TGS V3 Tier 2 TGS V3 Tier 2 

Towards Net 
Zero 

  
Overall Energy 
Intensity (ekWh/m2) 

170.0 135.0 100.0 75.0 

A
R

C
H

IT
EC

TU
R

A
L 

Window-to-wall ratio 
≤40% 

 
≤40% 

 
≤40% 

 
≤40%  

 

Window performance 
USI-2.27/ U-0.4 

SHGC - 0.35 
USI-1.70/U-0.3 

SHGC - 0.35 
USI-0.90/U-0.2 

SHGC - 0.35 
USI - 0.80/U.14 

SHGC - 0.35 

Wall performance (with 
full thermal bridging 
accounting) 

RSI - 1.76/ 
R-10 

RSI - 1.76/ 
R-10 

RSI - 1.76/ 
R-10 

RSI - 3.52/ 
R-20 

Roof performance RSI-3.52/ R-20 RSI-3.52/ R-20 RSI-3.52/ R-20 RSI-5.28/ R-30 

Infiltration Code 25% improvement 50% improvement 
75% 

improvement 

M
EC

H
A

N
C

IA
L 

Heating Plant 
96%+ eff, 

condensing 
96%+ eff, condensing 

96%+ eff, condensing 
or Geothermal 

System 
Air-Source Heat 

Pump or 
Geothermal 

System Cooling Plant 
VFD Water-cooled 

chiller 
Magnetic Water-

cooled chiller 

Magnetic Water-
cooled chiller or 

Geothermal System 

Domestic Hot Water 
(DHW) plant 

96%+ eff, 
condensing 

96%+ eff, condensing 96%+ eff, condensing 
Central DHW 
Heat Pump 

(Elec) 

Domestic Hot Water 
Fixture Reduction 

20%  30% 40% 50%  

HVAC System 4 Pipe FCU 4 Pipe FCU 

4 Pipe FCU with 
Geothermal or Air 
Source Heat Pump 

System 

4 Pipe FCU with 
Geothermal or 
Air Source Heat 
Pump System 

Ventilation energy 
recovery 

65% 
 

75% 
 

 
80% 

 
85% 

Corridor ventilation 30 cfm/suite 15 cfm/suite 15 cfm/suite 
0.3 L/s/m2 

(ASHRAE 62.1-
2010) 

EL
EC

TR
IC

A

L Common area lighting 
savings 

30% 30% 30% 50% 
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5 TOWARDS NET ZERO DEVELOPMENT 

The City of Toronto’s ambitious net-zero goal for buildings has been analyzed in this report as a third scenario, 

with anticipated performance noted above. While this aggressive goal may not be achieved on this project, the 

design team is encouraged to incorporate design and construction strategies in line with this goal, designed to 

help reduce electrical demand and carbon emissions and conserve energy, compared to a more conventional 

design.  

5.1 ENERGY CONSERVATION & DEMAND REDUCTION 

With a better performing building envelope and reduced thermal bridging, the thermal demand and energy 

consumption of the net zero building will be significantly reduced. This will not only passively reduce the 

thermal loads within the building, but will also allow active mechanical systems to be downsized. In addition, a 

better envelope leads to more comfortable spaces for occupants. 

By selecting an appropriate solar heat gain coefficient, daylighting can also be maximized to reduce internal 

lighting loads while maintaining thermal comfort. Reduced lighting and cooling loads will mitigate peak 

electrical demand within the building, specifically through the use of LED lighting and daylighting / occupancy 

sensors.  The use of more advanced strategies like electrochromic glazing will reduce cooling loads while 

maximizing daylight potential and views. 

The resulting energy demands of the project will be met with high performance HVAC and lighting systems. 

High HVAC plant and system efficiencies combined with heat recovery and variable speed drives will 

significantly reduce electrical demand and consume energy only when required or called on. 

The remainder of the energy use in a net-zero building is intended to be supplied by renewable energy sources. 

5.2 LOW CARBON SOLUTIONS 

At this stage of design, low-carbon solutions are still under consideration. If a heat pump, VRF, or geothermal 

system is used, the high efficiencies achieved with these systems in combination with their electric heat pump 

based heating components will reduce the building’s carbon use by relying on the relatively clean Ontario 

electricity grid. This would represent a fundamental shift in the primary heating energy source of the building 

and the resulting carbon impact. Back-up boilers for these systems will be high performance condensing or 

near-condensing technology, which will reduce carbon compared to traditional systems. Low-flow plumbing 

fixtures will also be used to minimize the domestic hot water boiler load, further reducing carbon use. 

Additional low-carbon solutions such as renewable energy and district energy (discussed in more detail in 

section 6.1) have not yet been ruled out, and are undergoing further analysis.  

The energy and carbon use associated with a building goes beyond the built form itself and extends to the end-

user. Due to the downtown Toronto setting in a very walkable neighborhood, tenants of the Proposed 

Development will produce less carbon related to transportation.  
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6 ADVANCED ENERGY SOLUTIONS 

6.1 DISTRICT ENERGY SYSTEMS 

6.1.1 Types of District Energy Systems 

At a high level, district energy systems may be categorized as one of two types: High Temperature and Low / 

Ambient Temperature.     

A High Temperature district energy plant 

provides heating and/or cooling to the 

building at the temperature required to meet 

the load, and involves using heat exchangers 

or coils within the building for distribution of 

heating and cooling, similar to a typical high 

rise design. This approach is amenable to 

district technologies such as Deep Lake Water 

Cooling (DLWC) and central steam or hot 

water plants, as well as central Combined 

Heat and Power (CHP) systems. 

In comparison, a Low / Ambient Temperature 

district thermal system takes its design 

philosophy from a water-loop heat pump 

(WLHP) HVAC system in a high rise residential 

building.  The ambient temperature system 

relies on heat pumps or VRF units located in 

the space. These units connect to an ambient 

temperature (typically 12 to 30ᵒC) 

distribution loop through which the heat 

pumps can reject heat to or take heat from. 

This approach is amenable to incorporating 

boreholes at a community level for ground 

source heat pump technology or low grade 

solar thermal. 

The decision to pursue either of these district energy options relies on several factors, including the availability 

of each type of system, willing partners (e.g. local public or private utilities), space constraints, and project 

goals.   

6.1.2 District Energy Potential 

The City of Toronto Zero Emissions Buildings Framework identifies low carbon thermal energy networks / 

district energy systems as an important strategy in their greenhouse gas emissions reduction targets. These 

networks may include options such as deep lake water cooling, biofuels, solar heating or waste heat recovery. 

HIGH VS AMBIENT TEMPERATURE DISTRICT THERMAL  

HIGH TEMPERATURE LOOP AMBIENT LOOP 

Equipment in building may 

be minimized (boiler/chiller 

reduced to a heat 

exchanger) 

Heat pump equipment 

required in building to 

generate temperature for 

space conditioning 

Distribution piping requires 

insulation 

No insulation needed / 

heat exchange with ground 

encouraged 

Heating demand met by 

gas fired equipment or 

recovered waste heat 

Heating demand met by 

terminal electric heat 

pump / VRF, and central 

gas fired or renewable 

sources  

High temperatures can be 

augmented by CHP / heat 

recovery 

Low temperatures 

amenable to ground loops 

/ low grade solar thermal 

Separate loops required for 

heating and cooling 

Heating and cooling 

provided by one loop 
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According to the City of Toronto DE node scan4, the project is located in close proximity to a future district 

energy node known to be under construction and expected to be on-line within sufficient time to potentially 

provide services to the Proposed Development. The design team is encouraged to consider the feasibility of 

connecting to the proposed district energy node as design progresses. 

 

 

Figure 5 – City of Toronto DE Node Scan 

 

A detailed energy model and load profile for this site is outside of the scope of this report as it is not expected 

during the Rezoning stage. An energy model will be required for Site Plan Approval and developed at that time. 

This model can be used by the design team to further analyze the connection to district energy systems.  

 Within the building, connecting to a district system can reduce the amount of space needed on site for 

mechanical systems, increasing useable GFA for the building, as well as potentially being a more reliable source 

of heating/cooling compared to a dedicated building plant. Connecting to a district energy system could help 

to achieve significant emissions reductions at a relatively low cost due to economies of scale.  

The project team is encouraged to continue to consider a district energy system connection. In the early stages 

of development, there are ways to design the building to be district energy ready. To prepare for a future 

                                                           

4 https://www.arcgis.com/home/webmap/viewer.html?webmap=4e58774223774e4c8afaf96473f99706 
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district energy connection, the City of Toronto suggests the following key items be incorporated into building 

design: 

- Install heating and cooling plant equipment on the lower levels for easier integration into a future 

district system, or provide for a future connection points into the building’s thermal piping at ground 

level 

- Provide adequate space at or below ground level for a future energy transfer station 

- Provide an easement between the mechanical room and the property line to allow for thermal piping 

- Provide two-way pipes placed in the building to carry thermal energy from the district energy network 

to the section in the building where the future energy transfer station would be located 

- Include provisions for appropriate future thermal energy metering 

 

6.2 RENEWABLE STRATEGIES: SOLAR PV 

Solar PV is rapidly becoming an economically viable strategy for energy generation at the individual building 

level, thanks to the price reductions in solar panels over the last several years. As such, it is an important design 

consideration of low carbon and net zero buildings.  Several developments of all types, including residential, 

institutional, and commercial have already incorporated PV into their designs or retrofitted existing buildings 

to take advantage of their long term economic benefits. 

Effective solar PV installations require access to adequate sunlight as well as the space needed to house the 

panels.  This creates constraints for a high rise residential building, typified by a small roof area relative to total 

conditioned area.  While wall area may also house solar PV panels, it is unlikely this area would receive adequate 

sunlight in an urban downtown setting. 

While the Proposed Development is currently aiming to achieve Tier 1, if this project chooses to pursue Tier 2 

or 3 there are some solar related requirements that must be met. The site would be required to accommodate 

future connections to solar PV or solar thermal technologies (GHG 2.1). Solar ready features that should be 

incorporated into their design include allowing for structural support of solar panels in the rooftop, and 

providing electrical conduit and space allocated in an electrical room for solar PV equipment and infrastructure. 

Tier 2 also encourages the use of on-site renewable energy with credit GHG 2.2. Providing a minimum 5% of 

total building energy load via renewable energy sources (or 20% through geo-exchange) can meet this optional 

credit’s requirements.  

Given the approximate total roof area of the 34-storey of the development, it is estimated that at most 500 m2 

may be available for solar energy production considering shading, and mechanical requirements, resulting in 

the following levels of production. Toronto’s green roof by-law provides exemptions to green roof area for roof 

area dedicated to solar PV. 
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Table 5 - Predicted solar PV production potential 

   

System Size (kW) 30 

System Size (m2) 250 

Annual production (kWh) 34,500 

% of energy requirement (TGS v3 Tier 1) 0.8 % 

% of energy requirement (Towards Net Zero) 1.4 % 

 

If rooftop solar PV is maximized, the potential PV system is predicted to be able to provide 0.8% of the TGS v3 

Tier 1 scenario annual energy consumption and 1.4% of the Towards Net Zero scenario energy consumption.  

Given the intent of net zero development is to provide all remaining energy with renewable sources, it is evident 

that additional sources of on or off-site renewable energy would be required to make up the remaining energy 

consumption to reflect a true net zero community. 
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6.3 ADDITIONAL ADVANCED ENERGY SOLUTIONS 

Other advanced energy solutions that the Proposed Development could consider include:

   

These solutions may be analyzed further as design progresses, and additional energy technologies can be 

evaluated on their merits as they emerge. 

  

Geothermal: A piping network which takes 

advantage of stable earth temperatures to provide 

heating in the winter and cooling in the summer. 

Coupled with Heat Pumps or VRFs in the space. 

Typically, expensive, though cost efficiencies may 

arise when developed at a community scale. 

Geothermal developments also rely on balanced 

load profiles. As this project is heavily commercial, 

a geothermal system may need to be 

supplemented to meet all loads. 

Solar Thermal: Rooftop mounted solar collector for 

thermal energy. Typically used to offset heating of 

domestic hot water loads in residential buildings. 

Similar to the constraints listed for solar PV panels, 

available rooftop space may be a constraint. 

Wind: While more common at a utility scale, wind 

turbines can be situated in an urban setting to 

generate renewable electricity locally. Size 

requirements may limit applicability. 

Spectrally Selective Glazing: Glazing which tints in 

response to solar radiation, sun position, or 

weather conditions, reducing glare and solar gain 

within the building. Maximizes quality views while 

reducing cooling loads. 

Earth Tubes: Work by drawing incoming air 

through tubing in the ground for pre-heating and 

cooling, reducing ventilation loads. 

Wastewater Heat Recovery:  A specialized heat 

exchanger which draws heat from outgoing waste 

water pipes in a building to offset heating loads. 

Large amounts of heat can be recovered with 

minimal change to conventional design. 

CHP / Cogeneration: A gas fired engine used to 

locally generate electricity, allowing waste heat to 

be used to offset space and water heating. Biomass 

fueled CHP is a renewable source alternative to 

natural gas.  In addition, an absorption chiller can be 

added to provide cooling (tri-generation). 

Ice Thermal Storage: Storage of thermal energy, 

using electricity to create ice during low demand 

overnight periods to offset cooling demand during 

peak periods. 

Solar Air Heater: Work by drawing incoming air 

through a transpired solar collector for pre-heating, 

reducing ventilation heating load.  

Anaerobic Digestion Biogas: Community wide 

collection of organic waste for production of biogas, 

a renewable alternative to natural gas.  

Off-site Renewable Energy Procurement:  Aside from 

on-site renewable technologies, any development 

may procure off-site renewable energy generation 

credits to offset their carbon footprint. 
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7 ENERGY RESILIENCE 

With increasing global temperatures, extreme weather events require designs to carefully evaluate back-up 

power solutions. Typical design intent is to include back-up power via a generator that will supply all emergency 

(life safety) requirements. Passive design measures such as a relatively low window-wall ratio, high thermal 

mass elements within the building, and high R-values for the building insulation would assist in maintaining 

building temperature in the event of heating/cooling system failure.  

To increase building resiliency, the project could elect to include back-up power in addition to emergency 

power on the generator. In general, the difference between these loads is as follows: 

Table 6 - Emergency vs. Back-up Power Requirements 

 Emergency Power Back-up Power 

Purpose Minimum life safety requirements 
(firefighter and evacuation) 

Non-life-safety requirements for occupant 
wellbeing 

Duration 2 hours – building code requirement 72 hours – based on federal emergency 
preparedness guidelines 

Loads Fire pumps, fire elevator, stair 
pressurization fans, alarm system 

Water supply, minimal space heating, power 
to a common refuge area, domestic booster 
pumps, additional elevators 

Including back-up power on the generator has the potential to increase costs in order to increase the size of 

the generator, but this can be reduced through the use of a load management system with load selection 

capability. When the system detects it is no longer in an emergency, it can divert generator resources to back-

up power allowing tenants to remain safe and comfortable in their homes during a power outage. 

Another strategy to improve resilience for residents is to provide an area of refuge within the building. The 

designated space would need to provide minimum levels of heating, cooling, lighting, potable water, and power 

during power outages for a minimum of 72 hours.  This would allow residents to remain in the building during 

a power outage and to keep warm or cool, store medicine, charge communication devices and share updates. 

8 OTHER TORONTO GREEN STANDARD V3 ENERGY, EFFICIENCY, GHG & RESILIENCE CREDITS 

Additional TGS v3 energy related credits that this project may consider are listed below, if the project were to 

pursue Tier 2.  

Mid to High Rise Residential and Non-Residential Development 

GHG 4.1 – Energy Benchmarking & Reporting (Core Tier 2 Requirement) 

The buildings must be registered on ENERGYSTAR® Portfolio Manager for energy benchmarking. Energy and 

Water Reporting and Benchmarking (EWRB) requirements are currently coming into effect in Ontario which 

will require similar requirements. This credit should pose no increased work on the development as a whole. 

GHG 4.2 – Best Practice Commissioning (Core Tier 2 Requirement) 

Projects will be required to commission the project using best practice commissioning. This is an existing Tier 2 

requirement and many developers routinely include commissioning on their projects.  
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GHG 4.3 – Air Tightness Testing (Core Tier 2 Requirement) 

Whole building air tightness testing will be required for Tier 2 developments. This is currently only done in a 

very limited capacity in the Toronto market, though it has been routinely done in other North American markets 

with similar air tightness testing requirements (Seattle). There will be no performance level that must be 

achieved, though credit can be taken in As-Constructed Energy Models if the building performs below the NECB 

2015 default value of 0.25 l/s/m2 at 5 Pa.  

GHG 4.4 – Submetering (Optional Tier 2 Requirement) 

This credit requires all residential units to be equipped with thermal energy meters, and all non-residential 

buildings to include a thermal meter for each tenant. 

9 CONCLUSIONS/RECOMMENDATIONS 

Through the use of a high performing envelope and high efficiency HVAC equipment, carbon, thermal demand, 

and energy use minimum (TGS v3 Tier 1) performance targets will be achieved.  

As design progresses, the design team will engage with the energy modelling process early during Site Plan 

Approval to evaluate the design alternatives expressed in this report.  The project team is encouraged to 

explore the feasibility of higher tiers of energy and carbon performance, as well as draw on the Towards Net 

Zero building design strategies to create a truly sustainable development. 

Energy predictions in this report are preliminary in nature, and an energy model will be used to fully evaluate 

the impacts of the recommendations in this report. The design alternatives discussed in this report are 

recommendations only, and decision to incorporate them into the final design is up to the discretion of the 

project team. 

If the design team chooses to pursue advanced measures such as district energy system connections, 

geothermal systems and solar PV, further detailed analysis above the typical SPA modelling requirements will 

be needed.  Design strategies that would support both of these decisions have been included in this report. 

Finally, design options are presented to provide enhanced resilience for the Proposed Development and 

community, and should be evaluated further on a feasibility and cost basis. 
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APPENDIX A – DETAILED EXPECTED ENERGY PERFORMANCE 

      

TGS V3 

Tier 1

TGS V3 

Tier 2

TGS V3 

Tier 3

Towards 

Net Zero

v3T1 v3T2 v3T3 v3T4

Heating Gas (ekWh/m2) 70.6 41.0 25.5 0.0

Heating Elec (ekWh/m2) 2.9 2.9 2.9 5.5

DHW Gas (ekWh/m2) 35.6 31.1 4.9 0.0

DHW Elec (ekWh/m2) 0.0 0.0 3.3 5.7

Cooling (ekWh/m2) 4.9 5.4 12.0 14.0

Heat Rejection (ekWh/m2) 1.4 1.3 0.0 0.0

Lights (ekWh/m2) 19.5 19.5 16.6 16.6

Plugs (ekWh/m2) 22.6 20.9 20.9 19.2

Fans (ekWh/m2) 7.6 6.6 6.0 5.7

Pumps (ekWh/m2) 4.5 4.2 7.8 7.8

Electricity - Space Cooling (ekWh/m2) 6.3 6.7 12.0 14.0

Electricity - Space Heating (ekWh/m2) 2.9 2.9 2.9 5.5

Electricity - DHW Heating (ekWh/m2) 0.0 0.0 3.3 5.7

Electricity - Base loads (ekWh/m2) 54.2 51.2 51.3 49.3

Gas - Space Heating (ekWh/m2) 70.6 41.0 25.5 0.0

Gas - DHW / Base Loads (ekWh/m2) 35.6 31.1 4.9 0.0

Gas Use (eMWh) 2,875 1,952 823 0

Gas Intensity (ekWh/m2) 106.2 72.1 30.4 0.0

Electricity Use (MWh) 1,716 1,646 1,882 2,017

Electricity  Intensity (ekWh/m2) 63.4 60.8 69.5 74.5

Total Energy Intensity (ekWh/m2) 170.0 135.0 100.0 75.0

Total Energy (eMWh) 4,602 3,655 2,707 2,031

% Savings vs Tier 1 - 21% 41% 56%
GHG intensity (kg CO2e/m2) 20.0 15.0 10.0 5.0

Total GHGs (tonnes CO2e) 541 406 271 135

% Savings vs Tier 1 - 25% 50% 75%

Thermal Energy Demand Intensity (ekWh/m2)70.0 50.0 30.0 15.0

Total Thermal Demand (eMWh) 1,895 1,354 812 406

% Savings vs Tier 1 - 29% 57% 79%

Queen and Mutual

 -  500  1,000  1,500  2,000  2,500
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