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Located in Barrie, RePower Canada Inc. is an energy management firm that provides audits, analysis and
answers to large and small organizations in virtually every industry vertical throughout Central and
Southern Ontario. Services include ASHRAE Level 2 audits, utility expense re-verification, sustainable
resource management & consulting. Our firm is consistently involved in community matters; supporting
environmental initiatives to promote a sustainable neighborhood, participating within a sub-committee
for the Greater Barrie Chamber of Commerce and providing feedback to Georgian College to help
develop their Sustainable Studies program.

1 Executive Summary

Repower Canada has been commissioned to conduct a comparison study between two different
construction methods. The goal is to determine overall building performance based on similar building
size and function. Using a comparison of annual energy consumption, annual carbon emission, and

energy performance rating will provide insight into which method is the most efficient.
The two construction methods are based on the following:

» Traditional Structure
» Concrete block, wood frame, R-12 Batt insulation, gypsum interior finish
» Sprung Structure
» Aluminum frame supported tension membrane structure, R-25 fiberglass blanket
insulation sandwiched between exterior and interior tension membrane panels

1.1 Summary Table
The results highlighted in GREEM indicate which construction method has the highest energy
performance and/or rating from that particular area of study.

Traditional Structure

(7,500ft%)

Energy Star Performance Rating Ad 1
Building Carbon Emission Rate 0,005 WMItCOe /2 0.014 MtCO,e/ft?> | 84%
Annual Energy Consumption* 31,287 E{Wh 136,680 kWh 7%
8,971 m® 12,145 m? 26%
Annual Carbon Emission®* 18.55 MtCOze/year| 80.57 MtCO,e/year | 77%
17.34 MtC Qe fyear| 23.48 MtCO,e/year |26%
Annual Energy Costs*** $11,110 - Electricity| $34,456 - Electricity | 68%
44,964 - Gas $10,296 - Gas 52%
Normalized Energy Consumption**** | 20.1 joules/dd/f¢® | 36.5joules/dd/ft? | 45%

*February 2011 -January 2012

**Based on emission factors from Portfolio Manager

***February 2011 -January 2012

**++* Based on weather data from Barrie & London, Ontario weather stations

1.2 Energy Star Performance Summary

This Sprung structure achieves a rating of 44 through Energy Star Portfolio Manager.

This building’s
score

A\ 4
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Each building’s characteristics are as follows:

Traditional Structure

Gross Floor Area: 7,500ft?
Space Type: House of Worship
Fuel Source: Electricity
Natural gas
Heating: Packaged Outdoor Unit (80% Efficient)
Lighting: Fluorescent T8
Ventilation: Dedicated Vent Fans
Air Conditioning: Packaged Outdoor Unit (80% Efficient)
Controls: Digital Programmable
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Sprung Structure

7,100ft2

House of Worship

Electricity

Natural Gas

Packaged Outdoor Unit (81% Efficient)
Fluorescent (Linear and Compact)
Packaged Outdoor Unit (81% Efficient)
Packaged Outdoor Unit (81% Efficient)
Digital Programmable
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3 Design Criteria - Sprung Structure

3.1 Specific Building Data - Dorchester Community Church
Project Building Data:

Construction: Modern method (Aluminum frame supported
tension membrane structure, R-25 fiberglass
blanket insulation sandwiched between exterior
and interior tension membrane panels)

Exterior: Dupont Tedlar architectural membrane
Building Type: House of Worship
Gross Floor Area: 7,150 ft?

Transparent Construction:

Name of Transparent Thermal
Construction Resistance
Roof Lights (Pol b t
00 ;g sl(botycar onate 0.14 U-Value*
anel between
7.00 R-Value*

transluscent fabric)

*U/R Values provided by Sprung Structures Inc.

Opaqgue Construction:

External wall: Tension membrane structure, consisting of
aluminum sub frame with exterior architectural
fabric membrane.

Name of Opaque Thermal
Construction Resistance
. 0.18 U-Value*
External Wall (Fabric)
5.55 R-Value*
0.25 U-Value*
Ground Floor (Concrete)
4.00 R-Value*
0.04 U-Value*
Insulation (Fiberglass)
25.0 R-Value*
0.18 U-Value*
Roof (Fabric)
5.55 R-Value*

*U/R Values provided by Sprung Structures Inc.
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4 Design Criteria - Traditional Structure

4.1 Specific Building Data - AM Shalom Synagogue

Project Building Data:

Construction:

Building Type:
Gross Floor Area:

Transparent Construction:

Traditional (concrete block construction with
wood frame and R-12 Batt insulation)

House of Worship

7,500 ft2

Name of Transparent
Construction

Thermal
Resistance

Roof Lights (double
paned non-operable)

0.7 U-Value*
1.42 R-Value*

*U/R Values provided by All Wall System

Opaqgue Constructions:

External Wall:

Roof:

Concrete block construction, consisting of wood
frame with R-12 Batt insulation

Standard metal deck roof with cathedral design.

Name of Opaque
Construction

Thermal
Resistance

External Wall (Concrete)

0.12 U-Value*
7.84 R-Value*

Ground Floor (Concrete)

0.22 U-Value
4.42 R-Value*

Insulation (Fiberglass)

0.08 U-Value*
12.0R-Value*

Roof (Metal Deck)

0.25 U-Value*
4.00 R-Value*

*U/R Values provided by All Wall System
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8 Conclusion

It is apparent from the results of this study that the Sprung Structure using the modern method of
construction is more efficient when compared with a traditional construction method. Both buildings
are of similar function and size. These advantages are due to:

» Use of two translucent membrane panels along the roof greatly reduces heat loss associated
with glass and roof fenestration.

> More daylight entering the facility compared to the traditional structure. The result is lower
lighting demand which reduces energy consumption from artificial lighting and reduced
cooling load (in summer from lamp heat).

» Use of an electric hot water heater instead of a gas-fired unit.

» Higher R-Values for the roof assembly reduces heat loss, decreasing consumption.

» Higher R-Values for the roof fenestration reduces heat loss, decreasing consumption.

Overall the Sprung structure is considerably more efficient when compared to traditional methods.
> Consumes 45% less energy than a facility of similar size and function using the traditional
construction method
> Produces 65% less greenhouse gas emissions than a facility of similar size and function
» Operating costs are 62% less than a facility of similar size and function using the traditional

construction method
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Appendix

A. Energy Star Rating

i. What is Energy Star - Portfolio Manager
Portfolio Manager is an interactive energy management tool that allows you to track and assess energy
and water consumption across your entire portfolio of buildings in a secure online environment.

Building Energy Performance Rating

For many facilities, you can rate their energy performance on a scale of 1-100 relative to similar
buildings nationwide. Your building is not compared to the other buildings entered into Portfolio
Manager to determine your ENERGY STAR rating. Instead, statistically representative models are
used to compare your building against similar buildings from a national survey conducted by the
Department of Energy’s Energy Information Administration. This national survey, known as the
Commercial Building Energy Consumption Survey (CBECS), is conducted every four years, and
gathers data on building characteristics and energy use from thousands of buildings across the
United States. Your building’s peer group of comparison is those buildings in the CBECS survey that
have similar building and operating characteristics. A rating of 50 indicates that the building, from an
energy consumption standpoint, performs better than 50% of all similar buildings nationwide, while
a rating of 75 indicates that the building performs better than 75% of all similar buildings
nationwide.

EPA’s energy performance rating system, based on source energy, accounts for the impact of
weather variations as well as changes in key physical and operating characteristics of each building.
Buildings rating 75 or greater may qualify for the ENERGY STAR label.

Estimate Carbon Footprint

Portfolio Manager calculates your building's greenhouse gas emissions {including carbon dioxide,
methane, and nitrous oxide) from on-site fuel combustion and purchased electricity and district
heating and cooling. While the emissions calculations are based on the amount of energy your
building consumes, they have no bearing on its energy performance rating. The methodology for
calculating greenhouse gas emissions in Portfolio Manager was designed to be consistent with the
Greenhouse Gas Protocol developed by the World Resources Institute and World Business Council
for Sustainable Development, and is compatible with the accounting, inventory and reporting
requirements of EPA's Climate Leaders program, as well as other state and NGO registry and
reporting programs.
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ii. AM Shalom - Traditional Structure

Facility

AM Shalom

7687 Huronia Street
Barrie,

General Information

ear Built
For 12-month Evaluation Period Iénding Date: January 31, 2012
Facility Space Use 8

House of
Space Type Worship
Gross Floor Area (fi2) 7,500
Seating Capaciy 220
Weekday Operation 5
Weekly operating hours 80
MNumber of PCs 3
Presence of cooking facilities No
Number of Commercial
Relrigeration/Freezer Unils ¥

Energy Performance Comparison

Evaluation Periods Comparisons

Energy Performance Rating

Sife (kBtu/fe) 121 114 32 N/A 43
Source (kBtu/fe) 269 256 70 NfA a7
$ryear $24,140.98 $22,119.34 $6,297 .04 NiA $8,862.67

SHtatyear $322 $295 $0.84 N/A $1.18
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i. Dorchester Community Church - Sprung Structure

Facility

Derchester Church
3212 Catherine Street
NOL 1GO

Dorchester,

Gross Floor Area Excluding Parking: (f°) 7,152
Year Built 2009
For 1Z-month Evaluation Period Ending Date: January 31, 2012

Facility Space Use Summary

House of
Space Type Worship
Gross Floor Area (fi2) 7,152
Seating Capacity 215
Weekday Operation 5
Weeldy operating hours B8
Numbser of PCs 1
Fresence of cooking facilities No
Number of Commerciat
Refrigeration/Freezer Units G

Energy Performance Comparison

Evaluation Periods Comparisons

Site (kBhufia} &1 B85 41 NA 57

Source (kBtu/fte} o8 L3} a7 NiA 92

$year $8,48848 $9,00262 $5794.41 NiA $797262

Sft2tfyear 3119 $1.28 $0.81 M $ 112

B. Energy Consumption
i AM Shalom - Traditional Structure

We have analyzed 22 months of electrical data and 24 months of natural gas to data for this study,
while accounting for weather and floor area.
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