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Overview of the Power Smart New Construction Program

* Introduction of Building Envelope Thermal Bridging Guide

« Overview of potential practical application of the guide to the
building industry.

* Details regarding the public launch of the guide and download
source.
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Whole Building Design
e 50,000 kWh/year minimum savings

e Building as a complete and integrated system

e Up to 100% modeling funding & capital incentives

System Design

* 50,000 kWh/year minimum savings

e Focus on specific systems

Energy Efficient Lighting Design
¢ 10,000 kWh/year minimum savings

e Lighting design to maximize efficiency and exceed
applicable building codes
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Comprehensive
Offer

Streamlined
Process

New Construction Market

Simpler and Faster Application Process

Energy Study Up to 100% Funding
Funding Alignment with LEED-NC & Fortis BC

To support the implementation of EE

Tiered Incentives Measures

Recognition Project and Customer Recognition

Education Industry Workshops, Conferences and Studies
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Energy Modeling Challenges

Lack of:

 Communication/coordination with design team members.

e Continuous training and education that could increase accuracy and
overall modeling quality.

* Credible technical resources that reduce an “educated guess” approach
in modeling.

Building envelope modeling is a good example...
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Initiated and project managed by BC Hydro Power Smart, project sponsors include
HPO, Fortis BC, FP Innovations and Canadian Wood Council.

Primary objective of this guide is to address the obstacles currently confronting our
industry, with regard to thermal bridging by:

1.Providing a catalogue of the thermal performance of common envelope assemblies
and interface details in BC.

2.Providing information that makes it easier for industry to comprehensively consider
thermal bridging in building codes and bylaws, design, and whole building energy
simulations.

3.Examining the costs associated with improving the thermal performance of opaque
building envelope assemblies and interface details, and forecasting the energy impact
for several building types and BC climates.

4.Evaluating the cost effectiveness of improving the building envelope through more
thermally efficient assemblies, interface details, and increasing insulation levels.
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Target Audiences

The target audiences for this guide are broad:

« committees for energy standards, policy and government,
e utilities,

* architects,

 energy modellers,

* building envelope consultants,

» mechanical designers,

 developers and contractors,

* manufacturers and trade organizations.

%, \.




BChydro &
powersmart

The guide is broken up into three stand-alone main sections:

Part 1: Building Envelope Thermal Analysis (BETA) Guide
*Part 2: Energy Savings and Cost Benefit Analysis

*Part 3: Significance, Insights and Next Steps
Appendices Ato E

Each section begins with an overview, highlighting important information
for the various target audiences, a summary of analysis completed in
preparation of each section and a discussion of how to use the
information in practice.
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Part 1: Building Envelope Thermal Analysis (BETA) Guide

- Additional heat
flow due to the
slab

&4

*Appendix A: Catalogue Material Data Sheets

1. Parapet Length 4. Comer Length
2. SlabLeng 5. Opaque Brick Wall Area
3. Wall to Window Transition Lengths 6. Glazing Area

Appendix B: Catalogue Thermal Data Sheets
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*Part 2. Energy Savings and Cost Benefit AnaIyS|s

2.2.2 BUILDING ARCHETYPES AND MODELING VARIABLES ! ! : :
—_
Whole building energy analysis was performed on elght archetype buildings, each ] 80 \ The plue arrov_vs show how
representing a different building sector. The of thy hetype buildings E \ the difference in energy-use
were selected based on current BC design and construction prachce The eight archetype
buildings that were analyzed are detailed in Appendix C and listed below: '; 75 betwee_n _any envel_o pe -
scenario is determined
o  High-Rise Multi-unit Residenti . y School =
¢ Low-Rise Multi-unit Residential * Commercial Office g 70 N
*  Hotel / Motel * Community/Recreation Centre 2 < \
«  Institutional + Non-Food Retail e 65 "-\._
la < T —
£ 60 4<
Each archetype building was ly for two glazing ratios, which varied by sector and w
three climates representing the major climate zones in the province. The climates 55
modeled were: r
0 5 10 15 20
Vancouver Summerland Prince George 2
Lower Mainland BC, Cool-Marine Interior BC, Cool-Dry Northern BC, Very Cold o paque Wall Assemb |V R-value (ft -F-h r/ BTU)
Climate Zone Climate Zone Climate Zone
The thermal resistance of the wall was varied for each archetype building, glazing ratio * Standa rd DEtaIIS Him proved DEtaIIS ® Clear Wa”
and climate zone while all other parameters of the building were kept constant. In general,
the R-values input into the model for the walls ranged from R2.5 to R20. The thermal mass . . . . .
of building o was also idered andn?hat analysis, along with more detailed Figure 2.1: Annual Electrical Energy for a 40% Glazed High-Rise MURB in Vancouver,
ing p , is provided in Appendix C. Heated with Electric Baseboards

*Appendix C: Energy Modeling Analysis and Results

HIGH RISE MURB ANNUAL ENERGY USE
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Part 3: Significance, Insights and Next Steps
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@ Wall Assembly U-value per ASHRAE 90.1 Non-Residential
BEWall Assembly U-value per ASHRAE 90.1 Residential

BWall Assembly U-value per NECB 2011 ‘

Figure 3.4: “Effective” R-value for the 30% to 40% Glazing Archetype Buildings with Concrete
Walls and Common Details

*Appendix D: Construction Costs

*Appendix E: Cost Benefit Analysis

Table D.1: Glazin

1 | Window-wall doubled glazed with insulated slab bypass . 54.1°
2 | Window-wall doubled glazed with insulated slab bypass 122 | 526 | 5277 | 530° | 546 | 5472 | 5500
and interior foam insulation
3 [ Window-wall sliding door double glazed and thermally broken 8.16 58.87 [ 50.07 [ 59.3% [ 60.07 | 60.17 | 60.5°
4 [Conventional curtain-wall doubled glazed with insulated metal backpan 211 8824 | B8.3° | 898% | 90.7* | 90.8° | 92.3°
- doubled glazed with insulated metal backpan 5 5 8

5 |Conventional curtain-wall and interior foam insulation 212 97.7* | 97.9° | 99.5° | 97.2* | 97.4° | 98.1
Unitized curtain-wall (ie. modular L

6 m with stacked 'f)int) doubled glazed with insulated metal backpan 321 102.1% | 102.2% | 103.9° | 104.9%| 105.1° | 106.8°%
Unitized curtain-wall (i.e. modular |doubled glazed with insulated metal backpan 4 5 5 o

7 | system with stacked joint) and interior foam insulation 322 |1044%)104.6°| 106.2°) 1059¢)| 106.1°) 107.8

8 |High performance curtain-wall doubled glazed with insulated metal backpan| 4.2.1 97.4% | 97.6° | 99.2° | 98.7¢ | 98.8° | 100.4%

9 | High performance curtain-wall :mﬁﬂfﬁzﬂ&ﬁﬂm metal backpan |4 5 5 {10264 | 103.0| 104.78 | 106.0¢ | 106.2¢ | 107,68
nsulation level notes see Table D.7: Insulation Level Notes
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Figure 3.7: Comparison of Annual Energy Use and Simple Payback for High-Rise MURB with
40% Glazing in Vancouver
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Practical Applications:

« As of January 18, 2015, City of Vancouver will require effective R-value
reporting for code compliance purposes.

« Use of the guide will become a mandatory requirement for the BC Hydro
New Construction Program (after some additional technical training
sessions).

Benefits:

* Modelers and architects will be able to more quickly, accurately and easily
account for the building envelope thermal performance in their modeling
and design practices.

» All this will support Power Smart’s goal to help transform the BC
marketplace to the point where new buildings are designed and built to the
highest standards of energy efficiency.
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Public Launch and Download

 Public launch:

October 16" (9am — 12pm) at UBC
Robson Square.

* Register at:

www.hpo.bc.ca/building-envelope-
thermal-bridgingquide

Building Envelope  Download from:
Thermal Bridging Guide

Power Smart New Construction
Program website:

o http://bchydro.com/thermalquide
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