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B.Eng, MASc, EIT 

PROFESSIONAL EXPERIENCE

University of Victoria, PhD Candidate
• Exploring the importance of empathetic design in 

engineering solutions to “wicked” problems. 

University of Victoria, Laboratory Instructor
• Facilitated learning of approximately 400 students in two 

first year engineering design courses. 

University of Victoria, MASc Candidate
• Explored the impacts of Step Code on the cost and energy 

performance of residential construction projects in 
Victoria, BC. 

Read Jones Christoffersen, Design Engineer
• Involved in a range of projects ranging from building 

retrofits to product design. 

Cali Construction, Skilled laborer
• Gained hands-on skills in many aspects of home building



Presentation Structure
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• Project Description

• Project Purpose

• Importance to Industry

• Methodology

• Results 

• Conclusions (three main take aways)

• Project Limitations

Duration: 15 minutes

I can answer any questions next to the poster that showcases 
my work



Project Description

• Partnership between the 
University of Victoria, Read 
Jones Christoffersen, and 
MITACS. 

• Research was conducted 
between 2016 and 2017. 
• SCIWG was still finalizing Step 

Code. 

• Case study analysis of as-
built high-performance 
building in Victoria, BC. 
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Project Description
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Project Purpose

• Explore energy advantage and cost challenge of high 
performance residences. 

Issues and challenges explored: 
1. Determine what Step level a case-study residence achieved.

2. Explore the energy savings for the case study residence. 

3. Determine the cost challenge of the case-study residence. 

4. Explore how long it will take to recoup costs from building to 
performance tiers. 
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Project Importance

• Research into a new subject area.
• limited research had been done on this subject when this 

project was underway in 2016/2017. 

• Benchmark to home builders. 

• Real-world cost-benefit analysis. 

6



Methodology

Obtain real-world  
construction documents 

(for retrofitted residence)

Create Calibrated Energy 
Model

Create Minimum Code 
Drawing Package

Create Calibrated 
Minimum Code Model

Obtain construction 
quotes

Compare construction 
costs of models

Compare energy 
performance of models

Create third “hybrid” 
model

Compare all models to 
Step Code

Gather real-
world 

energy data

Determine Cost 
Challenge

Determine Energy 
Advantage

Determine payback period



Results and Discussion
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Electrical Equipment 
Schedule

Lighting Schedule

Heating Set Points

Service Water 
Schedule

Air Tightness 
(blower door test)

Construction Sets

Building Orientation
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Results and Discussion

Air Tightness

Construction Sets

Building Orientation

BCBC Code Minimums

Electrical Equipment 
Schedule

Lighting Schedule

Heating Set Points

Service Water 
Schedule
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Results and Discussion
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Cost Challenge: $85,278

Above code Code

Contractor 1

Windows $26,500 $9,872

Roof assemblies $52,580 $19,921

Interior wall assemblies $10,049 $8,554

Floor assemblies $39,733 $23,874

Exterior wall assemblies $70,860 $58,749

Framing $60,844 $65,197
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Construction Cost Comparison

Cost Challenge: $7,759



Results and Discussion
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Results and Discussion
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Results and Discussion
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Cost Challenge 

[$]

Energy Advantage 

[kWh]

ACR $85,278.50 5500

HR $7,759.00 3711

67% of the Energy 
Advantage for 9% of 
the Cost Challenge



Results and Discussion
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Results and Discussion
Simple Mortgage Case

• Fixed mortgage rate of 3.64% 

• Amortization period of 25 years

• Fixed energy costs
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Results and Discussion

Derived Amortization Equation
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Where: 
tN = Payback Period
Cc = Cost Challenge
EA = Energy Advantage
Pf(0) = Cost of energy at t = 0
r = Energy cost inflation rate



Conclusions

Three takeaways: 

1. Step 3 compliance was achieved for an additional 
cost of $7,759.

2. Energy savings cover 87% of the increase in mortgage 
costs. 

3. The myth that you need triple-glazed windows to 
meet Step-3 performance is not always true. 

• Determine this on a case-by-case basis
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Limitations

1. The “optimization” was fairly limited in its 
sophistication. 
• Parametric study or Genetic Algorithm could likely improve 

this model further. 

2. Amortization time is very sensitive to fuel cost. (eg. 
Electricity vs Natural Gas)  
• This makes energy improvements less appealing from a pay-

back perspective if energy is cheap. 
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Thank you !

I would be happy to discuss any questions beside my poster presentation. 


