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1.0 INTRODUCTION

1.1 OVERVIEW

This report presents the results of the energy model for the multi-unit residential development at 1637 Bathurst
in Toronto, ON. For the purposes of applying to Tier 1 of the Toronto Green Standard: Version 3 the energy
model was simulated with IES-VE v2019.1.0.0 to determine compliance with ASHRAE 90.1 — 2013, as amended
by Division 3, Chapter 2 of the supplementary standard SB-10. Compliance requires the design team to
demonstrate that the Proposed building does not exceed the Budget building, as described by the prescriptive
requirements of the standards, in any of the following 4 criteria:

e Total building annual energy consumption: 15% minimum reduction
e Total building annual carbon dioxide equivalent emissions

e Total building peak electricity demand in the summer

e Total building peak electricity demand in the winter

1.2 MODEL INPUT

The footprint space distribution, building massing and envelope performance were based on architectural
drawings and schematic design. The interior lighting power densities were assumed from previous similar
projects. The HVAC and service hot water systems were based on the mechanical schematic design, or product
literature where necessary. The energy simulations for the Proposed and Budget buildings were prepared using
the Energy Cost Budget Method, described in Chapter 11 of the ASHRAE standard 90.1 —2013. See Appendix B-
2 for a detailed table of energy model inputs.
A summary of the key energy performance parameters of the Proposed building is given below:
Walls

e Metal stud wall with cavity and outboard insulation. Targeting effective R20

Windows (Fenestration and door to wall ratio (FDWR) = 45%)

e Double glazed, argon filled, Low E windows with thermally broken aluminum frames. Targeting project
average effective: U-Factor = 0.40, Solar Heat Gain Coefficient (SHGC) = 0.35

Roof
e Concrete slab with continuous insulation. Targeting effective R25
Exposed Floor (Soffit)

e Concrete slab with continuous insulation. Targeting effective R15
Lighting

o Low lighting power densities in common areas. Assumed 15% reduction compared to SB-10: Table SB
9.5.1-2017 maximum prescriptive values.
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HVAC
e Air source variable refrigerant flow system with variable speed fan coils (50% min. flow) for amenity
areas and dwelling units. EERc = 13.0, COP, =3.5
e Remote HRVs for dwelling units to deliver outdoor air based on bathroom count. Sensible
effectiveness = 65%
o 1 bathroom: High flow (2 hours per day) = 100 cfm, low flow (22 hours per day) = 50 cfm
o 2 bathrooms: High flow (2 hours per day) = 150 cfm, low flow (22 hours per day) = 75 cfm
e Condensing, natural gas-fired (Thermal efficiency = 90%) and DX cooled (EERc = 11.0), constant volume
make-up air unit to deliver 30 cfm per door to corridors, ASHRAE 62.1 — 2010 outdoor air rates to
amenity/service areas, and pressurize vestibules to 0.81 CFM/ft?
e 2 xcondensing natural gas fired boilers for service water heating. 5:1 turndown, 95% thermal
efficiency. Storage tanks with 2"’ jacket insulation
e 15% reduction in hot water demand

Energy model inputs based on schematic design, best practice or previous similar projects. Confirmation required by design
team for future iterations of energy model report

The simulated geometry of the building is shown in Figure 1.

Figure 1: Simulated building geometry
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2.0 RESULTS

2.1 ANNUAL ENERGY CONSUMPTION
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Figure 2: Annual energy use intensity by end use

The results indicate that the Proposed design was 20.6% more energy efficient than the Budget design and met
the 15% target for Toronto Green Standard Tier 1. Figure 2 shows the energy use breakdown by end use for the
Proposed and Budget buildings. Large amounts of energy savings in hot water consumption, due to the assumed
low flow plumbing fixtures and condensing service hot water heating, compounded with smaller amounts of
energy savings from heat recovery ventilation and the VRF system with variable speed fan coils to result in an
overall 20.6% increase in energy efficiency over the Budget design.
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2.2 ANNUAL GREENHOUSE GAS EMISSIONS
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Figure 3: Annual greenhouse gas emissions in kg of CO2. by energy source

With emissions factors obtained from Table 1.1.2.2. of SB-10 Ch. 1 Div. 3, Figure 3 shows that the Proposed
design was able to demonstrate an overall 22.4% reduction in greenhouse gas emissions. Electricity per unit of
energy is considered to be a much cleaner fuel source in Ontario, thereby reducing the impact of electrical
energy end uses to overall emissions. Even though electricity reductions were achieved, the majority of the
overall emissions reductions were demonstrated by natural gas savings, through the assumed reduction in hot
water demand and condensing service hot water heating boilers.
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2.3 PEAK ELECTRICAL DEMAND (WINTER)
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Figure 4: Peak electrical demand by end use in the winter

Figure 4 shows that Proposed building had a peak electrical demand on December 20*" at 7:30 AM, 16.7%
lower than that of the Budget building. There is a substantial heating load on December 20" based on the
-4°F outdoor air temperature simulated in the weather file. The Proposed design was shown to be able to use
heat pump heating (at reduced capacity), while the Budget building as per the prescriptive requirements of
Energy Cost Budget Method from chapter 11 of ASHRAE 90.1, uses backup electric resistance below an
outdoor air temperature of 40°F. The VRF's heating efficiency at these cold temperatures is the main reason
the Proposed design was able to reduce peak electrical demand in the winter by over 100 kW.
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2.4 PEAK ELECTRICAL DEMAND (SUMMER)
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Figure 5: Peak electrical demand by end use in the summer

Figure 5 shows that Proposed building had a peak electrical demand on August 1% at 6:30 PM, 7.9% lower than
that of the Budget building. Building summer peak conditions are primarily influenced by the amount of power
required for cooling and fans. Despite slightly larger windows, increasing the Proposed building’s solar gains,
the highly effective VRF system and the ability of the fan coils to modulate fan speeds was shown to reduce
peak electrical demand relative to the Budget building, in addition to small peak savings as a result of the low
wattage lighting assumptions.
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3.0 CONCLUSIONS AND RECOMMENDATIONS

The results have shown that the Proposed design meets the energy, emissions and winter/summer peak
electrical demand requirements of the Toronto Green Standard Version 3 Tier 1 as followed:

e 20.6% less annual energy consumption

o 22.4% less annual greenhouse gas emissions

e 16.7% decreased peak electrical demand in the winter
e 7.9% decreased peak electrical demand in the summer

The Toronto Green Standard compliance forms can be found in the Appendix.

It is the responsibility of the design team to review the energy model inputs to ensure that they are consistent
with the intended design.

NOTE: While all efforts have been made to produce an accurate estimation of annual energy consumption, software
limitations, as-constructed design parameters, actual building operation and maintenance may result in substantially
different energy consumption than the results presented in this report. This report has been produced to demonstrate
compliance with the applicable energy code and shall not be used as a contract document for tendering or pricing.
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Appendix A-2
Better Building Partnership-Toronto Green
Standard Energy Efficiency Report
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