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ETABS Model - Steel Structure
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Gridline 11 between B-F
Gridline 15 between A-H
Gridline 18 between D-H
Gridline 19 between D-H
Gridline 20 between D-H
Gridline 21 between D-H
Gridline 22 between D-H
All edge beams
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Grdline 11 between B-F
Gridline 15 between A-H

Gridline 18 between D-H
Grdline 19 between D-H
Grdline 20 between D-H
Grdline 21 between D-H
Gridline 22 between D-H

__All edge beams
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Underground Level - Columns, Footings, Basement Wall, Strip Footing
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Foundation Details, Basement Wall, Strip Footing

255 m

20 m

1EM@ 500mm, Vertical Reinf.

15M@ 400mm, Horizontal Reinf.

Foundation Wall Detail

Footing Design below

Concrete Columns

1700x1700 mm
1600x1600 mm
1500x1500 mm

—1255 mnr—

~N—

Square Sections for

Strip Footing
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Strip Footing Detail
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The proposed envelope system consists of assemblies carefully designed and
selected to ensure thermal comfort of the occupants and provide a weathertight
envelope which minimizes heat transfer and increases energy efficiency.

BUILDING ENVELOPE

Typical Whole Building Wall Section

Sustainability is considered through the thorough selection of low GWP products.
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Waterproofing membrane acts
as a capillary break
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Comaprison of R-Values

| Designed R-Value NECB )Juebec
Fopnen I%I]:IZK/W) Requirement Q:ode
Wall 1 5.62
Wall 2 542 %0 2.8
Wall 3 4.47
Wall 4 391 3.52 2.2
Wall 5 4.28
Roof 7.16 6.41 4.4
Windows 0.73 0.53 0.35
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THERM ANALYSIS

Temperature Flux

' HWMW\W—_—_.‘—

Heat Flux

Reduced thermal bridging due to steel studs
with mineral wool insulation inside cavity
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Initial Cost
[$/m?]

GWP
[ton eq. CO2/m?]

Structure

212.87

0.107

Envelope

218.95

0.1007

HVAC

264.59

0.1404

Total

696.41

0.3481

HVAC DESIGN

The proposed HVAC system design is composed of VRF (Variable Refrigerant Flow) units

with heat recovery for the cooling and heating, and a DOAS (Dedicated Outdoor Air System)
rooftop unit to bring fresh air into the building, which recuperates energy using an enthalpy wheel.
Zones that did not require cooling, would be conditioned by the DOAS directly.
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Building End Use

~ NECB 2017 RB

Proposed Baseline |

Feb Mar Apr May lJun

Jul

Aug Sep Oct Nov Dec

Space Heating 206,634 ekWh 132,129 ekWh
Space Cooling 37,044 kWh 15,077 kWh
HVAC Fan 63,623 kWh 58,952 kWh
Plug Loads (Misc) 20,655 kWh 20,655 kWh
Interior Lighting 86,565 kWh 86,565 kWh
HP Suppl. Heating 1,059 ekWh 1,172 ekWh
Total Annual Energy 421,238 ekWh 320,066 ekWh
Energy Savings - 01,172 ekWh

'Modeled Area: Total Annual Ene Annual GLTE] E e .
36,806 ft* Projected Energy 0 12 . Electricity Natural Gas o
. Utilization Intensity . . as Compared to OBC
3,421 m? Consumption Consumption Consumption
kWh kWh/ft?-
ekWh/yr ekWh/ s KWh %
(GJ/yr) (ekWh/m?-yr)
NECB 2017 421,238 11.4
Reference Building (1,516) (123.1) b .
320,066 8.7
P d Buildi 2 320,066 0 24.0
roposed Building (1152) (93.6) k %

NECB 2017 Reference Building

Electricity Enduse Summar

= Space

= Space

= HVAC

= Plug Loads (Misc)

= [nterior Lighting

Heating

Cooling

Fan

P~

Proposed Building

= Space Heating

= Space Cooling

= HVAC Fan

= Plug Loads (Misc)

= [nterior Lighting

NECB Reference Building Proposed Building Savings
End Use
kWh kWh

Lighting 18.8 86,565 29.5 20.1 86,565 25.3 =13 0
Misc (Plug Loads) 5.2 20,655 6.0 5.4 20,655 6.0 -0.2 0
Heating (Elec.) 201.0 206,634 60.4 132.6 132,129 38.6 68.4 74,505
Cooling 12.0 37,044 10.8 4.6 15,077 4.4

Fans 14.9 63,623 18.6 13.8 58,952 17.2

HP Suppl. Heating 0.0 1,059 0.3 1.4 1372 0.3

Sub-Total 252.7 421,238 123.1 178.8 320,066 93.6

Building Annual Energy Use Summary

Building Gas (mbtu)

Gas (m?)

Gas (ekWh)

Electricity (kWh)

Total Energy Use

Total GHG (kgCO2)

NECB 2017 Reference Building vs Proposed Building, Cost Comparison

NECB Reference 421,238 421,238 ekWh yibed
Proposed 0 0 0 320,066 320,066 ekWh $10,000
Savings 0 0 0 101,172
$8,000
Peak kW Demand Summary 0 21,062 $6,000
Building Peak Demand (kW) Peak Demand Hr Summer Winter 0 16,003 $4,000
NECB Reference 252.7 825.0 98 253 24.0% 4
Proposed 178.8 826.0 86 179 0.3481 GWP ot -
savings ﬁ = 12 74 Kg->ton 16.00329393 50 : L v B
0.004678512 Space Heating Space Cooling HVAC Fan Plug Loads (Misc) Interior Lighting
' m NECB 2017 RB $10,394 $1,863 $3,200 $1,039 44,354
30 Years 0.140355361
W Proposed $6,646 $758 $2,965 $1,039 $4,354



