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Executive Summary

Sustainable Buildings Canada (SBC) undertook to provide an evaluation for multi-unit

residential buildings (MURBs) using the new ENERGY STAR for Mid/High Rise Buildings (ESMB)

and the Toronto Green Standard Version III (TGSIII), compared to the current Building Code

requirements for energy efficiency. Support was provided by Enbridge Gas Distribution and

EnergyQuality Corporation. This report presents the results for TGSIII, for which a description of

the methodology including the three targets is provided.

SBC provided design specifications for three recently designed MURBs that met the current

Building Code, a 6 storey low-rise, a 10 storey mid-rise, and a 20 storey high rise. Energy models

were developed for each building, the mid-rise and high-rise by EQ Building Performance, and

the very high-rise by RWDI Consultants. Models were developed for both energy code options

offered in Supplementary Standard SB-10 (2017).

The energy modellers then prepared list of energy conservation measures that would deliver an

energy efficiency of 15%, and 20%, over SB-10 (2017).

These results were compared with the energy efficiency targets (Total EUI and TEDI) and the

emissions (GHGI). In all cases, the results fell short of the TGSIII targets, although in a couple of

instances, it was close.

RWDI did a further analysis that examined the changing Toronto climate, using both historical

CWECS data, a more recent version of CWECS data, and the future climate forecast recently

prepared for the City of Toronto. Energy results clearly indicated that current building design

practices would not meet future weather conditions, especially during the cooling season.

RWDI also provided an analysis of the difference between calculating thermal bridging in

building envelope components using current practice as defined in the energy codes with SB-10

(2017), and by using the Building Envelope Thermal Bridging Guide developed by Morrison

Hershfield and published by BC Hydro. This approach will be an option in the TGSIII. These

results demonstrated that energy efficiency levels fall significantly when thermal bridging is

more accurately evaluated.
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1.0 Introduction

Sustainable Buildings Canada (SBC), supported by Enbridge Gas Distribution, undertook an evaluation of

the proposed Toronto Green Standard Version III (TGSIII) as it would apply to a Multi-unit Residential

Building (MURB), from an energy efficiency and a cost perspective.

The following consultants provided specialized services to the project:

 Michelle Xeureb, Quadrangle Architects, who contributed the Architectural Explorations

 Samantha Menard and Craig McIntyre, EQ Building Performance (EQBP), who provided energy

modelling support

 Jennifer Harmer, Brandon Law, and Mike Williams, Rowan Williams Davies & Irwin Inc. (RWDI),

who provided energy modelling support, as well as the information and analysis on updating

weather files and the BETGB analysis.

 Sustainable Buildings Canada, Mike Singleton, Sarah Jones, and Bob Bach, for site logistics,

facilitation, and report preparation.

Members of the City of Toronto staff, including Nick Lysenko, Sharzhad Kahn, and Lisa King, also

attended as observers. This was followed by a separate presentation of the project to a wider

representation of City staff, and their feedback was recorded.

1.1 Background on the TGS III Standard
The City of Toronto Planning Department (City Planning) engaged Integral Group of Vancouver to

develop the energy efficiency requirements for the third edition of the Toronto Green Standard with a

view to setting a path that would lead to meeting the target for Net Zero Carbon Emissions for new

buildings by 2030. This initiative is entitled Toronto’s Zero Emissions Buildings Framework.1

The current methodology for determining whether a new building design meets the targets for energy

efficiency, peak demand and carbon emissions specified in the Building Code is presented in Figure 1-1.

1
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwiYj-

vwwJvaAhUHw4MKHUkpA1MQFgguMAA&url=https%3A%2F%2Fweb.toronto.ca%2Fwp-
content%2Fuploads%2F2017%2F11%2F9875-Zero-Emissions-Buildings-Framework-
Report.pdf&usg=AOvVaw1BQb8quzU9cofwyRSkMILi
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Figure 1-1: Traditional Approach Using a Reference Building

This approach, as embodied in the two energy codes cited in the Building Code, ASHRAE 90.1-2013 and

NECB 2015, requires the development of a Reference Building that is taken from the Proposed Design by

conceptually changing it so the it will meet the prescriptive requirements of the Envelope, HVAC System,

Service Water Heating System, and the Lighting System. Energy models are developed for both the

Proposed Design and the Reference Building. Provided the Annual Total Energy Consumption, Peak

Electricity Demand, and the Annual CO2e Emissions2 of the Proposed Design are equal to or less than

those for the Reference Building, the project will pass.

The requirements in the Toronto Green Standard are presented in Figures 2 through 4.

TGSIII has three targets to determine of a building is energy efficient. The first target is that the design

must meet the Total Energy Intensity Target (EUI) for the entire building. This is presented in Figure 1-2.

2
Note that the requirement for Peak Electricity Demand and Annual CO2e Emissions are specified in

Supplementary Standard SB-10, cited in Part 12 of the Ontario Building Code.
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Figure 1-2: Toronto Green Standard Approach 1 – Total Energy Intensity

The second target is that the design must meet the Thermal Demand Intensity target, or TEDI. This

target does not include the efficiency of HVAC and SWH systems. What it does require is that the

Building Envelope be designed to be very airtight and have a low thermal transmittance, or high

resistance, to heat transfer. This is presented in Figure 1-3.
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Figure 1-3: Toronto Green Standard Approach 2 – Thermal Energy Demand Intensity

The third target that must be met is for greenhouse gas emissions intensity (GHGI). This is a measure of

GHGs per square meter of gross floor area and is determined by the combined impacts of the use of

natural gas and electricity and their respective GHG emissions factors. In the case of electricity, the

emissions factor is dictated by the generation mix of the provincial grid.

TGSIII has established the mandatory targets for High-rise MURBs and for Mid-rise MURBs. These are

presented in Table 1-1, along with comparative figures for SB-10 (2014), and TGSIII Tier 1 and Tier 3.

Table 1-1: Toronto Green Standard Targets for MURBs – EUI, TEDI, and GHG Emissions

From these targets for EUI and GHG emissions intensities and the comparison with the performance

levels required in SB-10 (2014), it is clear that the City has implemented aggressive reductions in energy
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consumption and GHG emissions for new buildings, commencing with site development plan

applications dated May 1, 2018.
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2.0 Sample MURB Buildings and Energy Modelling Results

SBC provided information on three recently designed multi-unit residential buildings (MURBs) that had

been through the first phase of the Enbridge Savings By Design (SBD) program, and which met the

energy efficiency requirements specified in Supplementary Standard SB-10 (2017) Division 3. These were

used as energy archetypes and are categorized as follows:

 Low-rise MURB, 4 to 6 storeys, conventional construction.

 Mid-rise MURB, 15 to 20 storeys.

 High-rise MURB, greater than 20 storeys.

Each archetype building was modelled using the two energy codes included in the Building Code

Supplementary Standard SB-10 (2017), Division 3:

 ASHRAE 90.1-2013, as modified by SB-10 Division 3, Chapters 1 & 2.

 National Energy Code for Buildings (NECB) 2015, as modified by SB-10 Division 3, Chapters 1 & 3.

The Low-rise building energy model was developed by RWDI using IES-Virtual Environment as the

modelling program. The Mid-Rise and the High-Rise buildings were modelled by EQBP using eQUEST as

the modelling program. These results were presented by Jennifer Harmer of RWDI and Samantha

Menard of EQBP.

In addition to the development of the energy models that just met SB-10 (2017), the two firms also

developed packages of Energy Conservation Measures (ECMs) for each energy archetype building that, if

implemented, would meet two Energy Efficiency Targets, 15% better than SB-10 (2017), identified as

Package 1, and 20% better than SB-10 (2017), identified as Package 2. Energy models for these building

variants were also developed in advance. The packages of ECMs were developed with input from the

team of subject matter experts assembled by SBC for the SBD program.

The sample buildings and the energy models, without and with the ECMs, were presented and discussed

at a meeting held on Monday, October 30, 2017. The results of this are presented in Sections 2.0

through 4.0. Note that at the time of this analysis, a fourth tier was being considered by the City and has

been included in the energy modelling results sections.

Michelle Xuereb prepared an overview of the many issues that architects and design teams must

consider in the design of buildings that will meet the energy efficiency requirements in the Building

Code, and in enhanced programs that raise the energy performance and overall sustainability. These

include the Toronto Green Standard Version III and Natural Resources Canada’s ENERGY STAR for Multi-

unit Residential Buildings (ESMFB). This discussion is included in Section 4.0.
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2.1. Low-Rise Building – Proposed Design
The low-rise building archetype was described by of

EQ Building Performance, as follows:

• Toronto, Ontario

• 6 stories + 2 below grade parking

• 5,200 m2 + 2,600 m2 parking

• Primarily residential, with retail at

grade (10% of total GFA)

• Peak occupants: 156 – 86 residential

units

• WWR of 32% (whole building)

• Heating set points:

• 22°C in units and amenity

• 18°C in support spaces

• Cooling set points:

• 24°C in units and amenity

• 26°C in support spaces

2.1.1 Energy Model Specifications

The Model Specifications for the Proposed Design are presented in the following tables.

Table 2.1-1: Building Envelope

Table 2.2-2: Internal Loads
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Table 2.1-3: HVAC Systems

Table 2.1-4: HVAC Plant

2.1.2 Low-Rise Model Energy Conservation Measures

The Energy Conservation Measures (ECMs) proposed that would achieve a 15% reduction in energy

consumption and a 20% reduction are presented in Table 2.1-5.

Table 2.1-5: Energy Conservation Measures for Low-Rise Building
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It should be noted that, for ECM Package 2, the only measure proposed is to design the building with

triple-glazed fenestration.

2.1.3 Low-Rise Energy Modelling Results

The energy performance results for the low-rise Proposed Design, the NECB 2015 Reference Building

and the ASHRAE 90.1-Reference Building, both as modified by SB-10 (2017) Division, the results for the

ECM Packages 1 and 2 designed to meet an energy performance 15% and 20% better than the current

Building Code, are all presented in Table 2.1-6. In addition, the TGSIII EUI, TEDI and GHGI targets are

shown for the four Tiers proposed for TGSIII in the lower part of the table.

Table 2.1-6: Energy Performance Results for Low-Rise Building

From this table, it can be seen that even the 20% better model falls somewhat short of the TGSIII Tier 1

EUI target, and just a little bit short of the TEDI and GHG Emissions targets. Even with triple-glazed

fenestration, some other measures will be required to meet TGSIII Tier 1. Even more measures will be

required to meet Tier 2, Tier 3, and Tier 4.



11

2.2 Mid-Rise Building – Proposed Design
The mid-rise building was described by Samantha

Menard of EQ Building Performance, and is defined

as follows:

 Located in Toronto

 10 Stories

 7,603 m2

 Residential Building

 245 Occupants

 38% WWR

 Heating setpoint 22°C (72°F) with 18°C

(64°F) setback in corridors

 Cooling set point 24°C (75°F)

2.2.1 Energy Model Specifications

The Specifications for the Proposed Design are presented in the following tables:

Table 2.2-1: Building Envelope

Table 2.2-2: Internal Loads
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Table 2.2-3: HVAC System

Table 2.2-4: HVAC Plant

2.2.2 Mid-Rise Model Energy Conservation Measures

The Energy Conservation Measures (ECMs) proposed that would achieve a 15% reduction in energy

consumption and a 20% reduction, designated as ECM Package 1 and 2, respectively, are presented in

Table 2.2-5.
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Table 2.2-5: Energy Conservation Measures for Mid-Rise Building

For ECM Package 2, three measures are proposed including triple-glazed fenestration, a reduction in

infiltration through improved air-tightness, and a higher heat transfer efficiency for the heat recovery

unit in each suite.

2.2.3 Mid-Rise Energy Modelling Results

The energy performance results for the Mid-rise Proposed Design, the NECB 2015 Reference Building

and the ASHRAE 90.1-Reference Building, both as modified by SB-10 (2017) Division, the results for the

ECM Packages 1 and 2 designed to meet an energy performance 15% and 20% better than the current

Building Code, are all presented in Table 2.2-6. In addition, the TGSIII EUI, TEDI and GHGI targets are

shown for the four Tiers proposed for TGSIII in the lower part of the table.
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Table 2.2-6: Energy Performance Results for Mid-Rise Building

Note that, since TGS III does not have separate targets for the Mid-rise Building, the targets for the High-

rise MURB were used for this building size.

From this table, it can be seen that the 20% better model falls slightly short of the TGSIII Tier 1 EUI

target, exceeds the TEDI target, and falls slightly short of the GHGI target. It is interesting to note that it

comes close to meeting the Tier 2 TEDI target.
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2.3 High-Rise Building – Proposed Design
The high-rise was described by Jennifer Harmer of RWDI

Consultants, and is defined as follows:

 Located in Toronto

 20 stories

 16,457 m2

 Residential building with ground floor retail

 323 occupants

 WWR 51%

 Heating setpoint 22°C (72°F) with 18°C (64°F) setback in

corridors

 Cooling set point 24°C (75°F)

2.3.1 Energy Model Specifications

The Specifications for the Proposed Design are presented in the following tables:

Table 2.3-1: Building Envelope

Table 2.3-2: Internal Loads
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Table 2.3-3: HVAC System

Table 2.3-4: HVAC Equipment

2.3.2 High-Rise Model Energy Conservation Measures

The Energy Conservation Measures (ECMs) proposed that would achieve a 15% reduction in energy

consumption and a 20% reduction, designated as ECM Package 1 and 2, respectively, are presented in

Table 2.3-5.
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Table 2.3-5: Energy Conservation Measures for High-Rise Building

Note that the four measures proposed for Package 2 are triple-glazed fenestration, recued Lighting

Power Density (higher efficacy for lamps and fixtures), and a better heat recovery performance for in-

suite HRVs.

2.3.3 High-Rise Energy Modelling Results

The energy performance results for the High-rise Proposed Design, NECB 2015 Reference Building, and

the ASHRAE 90.1-2013 Reference Building, (both as modified by SB-10 (2017) Division 3), the results for

the ECM Packages 1 and 2 designed to meet an energy performance 15% and 20% better than the

current Building Code, broken down into 7 end-uses, are presented in the upper part of Table 2.3-6. In

addition, the TGSIII EUI, TEDI and GHGI targets are shown for the four Tiers proposed for TGSIII in the

lower part of the table.
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Figure 2.3-6: High-rise Energy Performance Results

From this table, it can be seen that even the 20% better model falls considerably short of the TGSIII Tier

1 EUI target, exceeds the TEDI target, and falls somewhat short of the GHG Emissions target.
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3.0 Other Considerations for Assessing Building Performance

Using Energy Modelling

The research identified two key factors that could affect energy efficiency and the assessment of system

design capacities in a major way. These were changing weather patterns, and advanced calculation of

the thermal transmittance of Building Envelope components. These factors, and their effect on energy

modelling results, are discussed below.

3.1 The Impact of Changing Weather Patterns
The source of hourly weather data used for energy modelling of building performance has traditionally

been the Canadian Weather for Energy Modelling provided by Environment Canada. These files are

comprised of 492 datasets created by joining twelve Typical Meteorological Months selected from a

database of30 years of CWEEDS data. The months are chosen by statistically comparing individual

monthly means with long term monthly means for daily total global radiation, mean, minimum and

maximum dry bulb temperature, mean, minimum and maximum dew point temperature, and mean and

maximum wind speed. The CWEC3 data follows the ASHRAE WYEC2 (Weather Year for Energy

Calculation 2) format and were derived from the Canadian Energy and Engineering Data Sets (CWEEDS)

of hourly weather information for Canada from the 1953-19954 period of record.

Weather has been noticeably changing since that period, and is forecast to change even more, according

to a study conducted for the City of Toronto entitled Toronto’s Future Weather and Climate Change

Driver Study: Outcomes Report.5

RWDI Consultants developed a revised version of CWECS files based on more recent weather data that

was substituted in the energy models for the ECM Package 1 models for each of the three building

models, Low-rise MURB, Mid-rise MURB and High-rise MURB.

RWDI also developed a third set of weather data based on the future weather study conducted for the

City. This study predicted that in 2040-49;

 the weather will getting hotter (4.4°C annual temperature increase, from 20 to 66 days over
30°C)

 there will be less snow and more rain in winter
 there will be more intense summer storms

The energy modelling results using the 3 different weather files are summarized in Table 3.1-1.

3
http://climate.weather.gc.ca/prods_servs/engineering_e.html

4
https://energyplus.net/weather/sources

5
https://www.toronto.ca/legdocs/mmis/2013/pe/bgrd/backgroundfile-55150.pdf
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Table 3.1-1: Comparison of Modelling Results due to Changing Weather

The results show a lower Total Energy Use Intensity, lower TEDI, and lower GHGI as the climate changes

over time. What is not evident from the table, however, is that while Space Heating energy will be

lower, Space Cooling energy will be higher. This suggests that, if the original CWECS data continues to be

used, Space Heating systems will be oversized and Space Cooling systems will be undersized.

3.2 The Impact of Using More Accurate Envelope Assembly Thermal

Transmittance Evaluation
In 2015, Morrison Hershfield Consultants conducted a study for ASHRAE on improving the evaluation of

the effects of Thermal Bridging on the determination of the thermal transmittance of building

assemblies. This was prepared for ASHRAE Research Project 1365, and broke new ground in the design

of buildings. Figure 3.2-1 describes this issue in more detail, and is taken from a presentation made in

Seattle in 20156.

6
https://issuu.com/archpaper/docs/s_hoffman_facades_am_seattle_2015
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Figure 3.2-1: Description of a Thermal Bridge

BC Hydro asked the consultant to significantly expand the assemblies considered and to provide many

more examples of assemblies including calculated thermal transmittance. This research has been

published as the Building Envelope Thermal Bridging Guide (BETBG).7

Use the BETGB guide results generally in a reduction of the effective thermal resistance of the assembly,

or an increase in thermal transmittance. This is due to a more accurate evaluation of the thermal

bridging effects for heat flow through the assembly. While it should be noted that SB-10 and the energy

codes permit some thermal bridging effects to be ignored, as the emphasis is placed more fully on the

building envelope to achieve higher energy efficiency levels, these effects cannot continue to be

ignored.

Table 3.2-1 shows the difference in effective RSi values for exterior wall assemblies if they are designed

to meet the current Building Code (ASHRAE 90.1-2013 plus SB-10 (2017) Division 3), and for the three

archetype buildings as modified for this project to achieve a 20% performance improvement, both

before following the BETBG Guide, and after doing so.

7
https://www.bchydro.com/news/conservation/2014/building-envelope-thermal-bridging.html
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Table 3.2-1: Impact on Effective Thermal Resistance of Accurate Thermal Bridging Evaluation

Note that the R-Value is reduced by over 50% in most cases when the effective thermal resistance is

more accurately evaluated.

Table 3.2-2 shows the change in the EUI, TEDI, and GHG Intensity when the more accurate effective

thermal resistance is entered into the energy models for the three archetype buildings.

Figure 3.2-2: Impact of Accurate Thermal Bridging Evaluation on TGSIII Energy and Emissions Targets

In every case, the result has moved farther away from meeting the targets set by the TGSIII for these

building types. Including this requirement in the TGSIII will further increase the thermal envelope

performance requirements of the proposed buildings.
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4.0 Architectural Explorations

Opportunities for potential energy savings inherent in architectural design are becoming more and more

significant, as The Ontario Building Code (OBC) takes a stepped approach towards net zero buildings.

As part of meeting this target, the Ontario Building Code is proposing to remove exceptions for

calculating thermal bridging effects in large buildings, such as slab edges and balconies by 2020. The

OBC will be limiting allowable trade-offs between building envelope components and mechanical

system efficiencies and requiring mandatory air tightness testing, targeting the same date. In the

National Energy Code for Buildings 2015 (NECB 2015) and the Toronto Green Standard Version 3 are

also looking at mandating absolute energy and carbon targets in the next three to five years in lieu of

the Reference Building Model approach to establishing an energy efficiency baseline.

Where we are currently able to reply upon improved mechanical and lighting system efficiencies, the

changes identified above will require that building designers use passive architectural measures as a

means to meeting mandated energy targets. These measures will include orientation and massing

responsive to the local environmental conditions and high-performance glazing and wall systems with

reduced thermal bridging.

4.1 Key Design Considerations
The point in time at which decision makers (developers, designers, and planners) have the greatest

opportunity to impact the energy usage of a building is at the concept design stage. A building’s massing

and orientation will impact its energy usage for as long as the building is standing and in use. Finding

ways to increase the dialogue around massing and orientation in a way that promotes good decision

making is key.

Energy

The energy usage within a typical condominium can be broken down into thirds:

The design must consider all of these elements when setting out the massing and orientation of the

building.
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Other MURB Concerns

Other key issues impacting the design of buildings in our current environment include issues of

adaptability to and mitigation of climate change and resilience. The interesting thing about all of these

issues is that the solutions lie in passive architectural designs.

Our building codes and standards, though they have been updated over time, tend to consider life

safety in terms of evacuation. In the age of changing climate, it is important that the buildings be

designed to allow people to shelter in place for periods of time in the event of a prolonged power

failure.

The concept of passive survivability refers to a building’s ability to maintain critical life-support functions

and conditions for its occupants during extended periods of absence of power, heating fuel, and/or

water. A building’s ability to remain habitable includes its ability to maintain livable temperatures during

these times – not overheating without air conditioning and not freezing on the coldest days. Passive

architectural solutions, though not strictly mandated by code are the solution.

Orientation and Mass

In a Reference building approach to energy modelling, the energy performance of the building is not

significantly affected by the orientation and massing of the building since the Design Building is

reoriented to respond to the cardinal directions, so too is the Reference Building. For this reason, no

comparative saving is seen between the two models.

In a move to absolute metrics, such as energy use intensity (EUI), the resultant effects of orientation

that allows for passive cooling through natural shading (i.e. locating balconies on the south side and

inset balconies on the east and west) is reflected in the EUI value.
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4.2 Modelling Effective R-Value Accurately
The thermal effectiveness of a building envelope is greatly affected by thermal bridging. Highly

conductive components such as steel stud framing, shelf angles, metal flashing and Z-girts, if not

detailed properly relative to the insulation, can transfer cold through the envelope from the outside to

the inside. Adding more insulation has now been proven to have a diminishing impact if the thermal

bridging s not affected.

The current OBC, NECB and ASHRAE 90.1 do not address how to properly assess the impacts of these,

seemingly minor, building elements. As a result, outdated charts are used to determine the overall

effective R-values of opaque assemblies. This can have an enormous effect.

As discussed above, the Building Envelope Thermal Bridging Guide (BETBG) provides a more

comprehensive catalogue of typical details to assist building practitioners in accurately determining the

effective R-value of the building envelope.
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The City of Toronto, in the proposed Toronto Green Standard Version III, is contemplating including the

use of the BETBG in their energy modeling guidelines. TGSIII is expected to be adopted in 2018.

Discussions are happening within the OBC and NECB committees about adopting this same methodology

in pending codes.

In the sample buildings studied for this report, energy modeling was repeated using the BETBG method

for calculating the effective R-value. For each building size, the nominal, traditional (OBC norm) and

BETBG values have been provided to demonstrate the significant impact of thermal bridging.

Table 4.1. Thermal Bridging Impacts using BETGB

Building Size Nominal R-

value

Traditional R-

value

BETBG R-value Window to

Wall Ratio

15+ Storey R-25 R-20 R-5.9 51%

7-14 Storey R-20 R-13.3 R-5.7 38%

4-6 Storey R-21.1/R11.5 R-17.8/R-4.7 R-7.9 32%

4.3 Using the Building Envelope Thermal Bridging Guide (BETBG)
To use the BETBG, all conditions must be carefully identified – parapets, balcony conditions, mullions,

slab edges, windows etc. The BETBG “Catalogue of Assemblies” is then used to determine the thermal

data for each assembly. The area and thermal value of each assembly is calculated, area weighted and

added together to determine an overall effective R-value for the building envelope.
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If the BETBG is used as the basis for the TGSIII, the following key architectural strategies were used to

meet the 15% better than target:

 Window to wall ratio of 40% or lower (punched windows rather than window wall);

 Replacement of opaque spandrel with rain-screen wall assemblies;

 Rain-screen assembly to include thermally broken shelf angles and/or clip system with

continuous exterior insulation;

 Improved air infiltration rate from 0.25 to 0.168 l/s/m2;

 High performance double glazed window assembly with improved performance from USI-

1.99 (U-35) aluminum window wall to USI-1.85 (U-0.33), thermally broken aluminum

curtainwall.
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Keep the Window to Wall Ratio to 40%

Use Walls not Window Walls

In the case of NRCan’s ESMFB program, If the BETBG is used as the basis for the program, the following

key architectural strategies will likely be required to meet the 20% better than target:

 All of the measures included for the 15% reduction, plus;

 Thermally broken balconies;

 High performance triple glazed window assembly with improved performance USI-1.4 (U-0.25),

thermally broken aluminum curtainwall.
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Thermally break balconies.

4.4 Recommended Architectural Prescriptive Requirements
The ESMFB program aims to be simpler and faster than other methodologies as well as to be a rigorous

and trusted label. The simplest path forward may be to mandate a couple of key architectural design

principles along with the 15% or 20% better than target including:

 Maximum 40% window to wall ratio;

 Submission of Thermal Bridging calculations per BETBG;

 Mandatory Air tightness testing.

Passive architectural measures are a real means to meeting mandated energy targets while also

addressing both climate change mitigation and adaptation strategies. A sensitively sited building with a

robust building envelope will resist both air and water penetration and have the ability to maintain

comfortable indoor air temperatures. The application of the BETGB is described in Section 3.2 above.
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5.0 Conclusions

1. This project began with the selection of three MURB buildings of very recent design that were

intended to meet the 2017 Ontario Building Code energy efficiency requirements. This qualified them to

function as suitable energy archetypes for the project. It would be possible to find many other MURB

buildings having significant design variations that might also have served this purpose.

2. The two energy codes cited in SB-10 (2017) Division 3 were never intended to deliver identical energy

efficiency results, and so they do not as demonstrated in Section 2.0. When considered in the context of

the wide variety of building types to which the Building Code can be applied, these differences in results

are very broad.

3. The package of energy conservation measures were chosen by the energy modelling teams to offer

one example of a way to meet targets of a 15% or a 20% energy efficiency improvement over the

Building Code. Many other ECM Packages could also have been selected.

4. The changing weather issue raised in Section 5 is not being addressed within either the energy codes

or the Building Code. The effect of climate change on buildings over time will result in greater energy

use for space cooling, and an inability to maintain indoor space temperatures in the summer.

5. The accurate evaluation of the thermal resistance of wall assemblies has become more critical in

Ontario as higher levels of energy efficiency are implemented and greater emphasis is place on careful

design and construction of the building envelope to achieve these. The Toronto Green Standard Version

III will be addressing this and it will have a significant impact on the energy modelling results.

6. With some exceptions, none of the building designs met the TGSII targets using the ECMs that the

subject matter experts recommended, even though they did meet the energy performance targets. This

suggests that the TGSIII targets are relatively aggressive.

6. While there is no doubt that the building capital cost increases as the energy efficiency is raised, there

will also be a significant savings in operating costs, and this is expected to rise as the cost of energy

increases. By taking a longer term view of investments in capital costs, the building industry is finding

that higher investments do have a payback, and one that is often better than expected. A reduction in

CO2e emissions will also be a likely result.


