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Agenda

1. Case Study: 825 Pacific Artist Hub

2. Post Construction Research Study

3. Window Install Optimization



Case Study: 
825 Pacific Artist Hub



Case Study: 825 Pacific Artist Hub

• Owned by the City of Vancouver and operated by a not-for-profit affiliate

• The space will contain artist studios, offices and a gallery space on Level 1

• Project Address: 825 Pacific Street, Vancouver, BC

• 7 Levels + Basement

• Treated Floor Area: 1537 m²

• Gross Floor Area: 1974 m²

• Tallest Certified Passive House Commercial Building in Canada






825 Pacific Artist Hub

Building Enclosure Façade: What did it take?

• Windows: R-7.8 effective (installed window 
average)
• Cascadia Universal Series PH (cool temperate)

• Walls Above Grade: R-42 effective (clear field)
• 17-inch total thickness

• Optimized Thermal Bridge Detailing

• Airtightness: 0.19 ACH @ 50 Pa



825 Pacific Artist Hub

Building Enclosure Façade: Walls Above Grade
Walls Above Grade: R-42 effective (clear field)

• 8-inch exterior mineral wool insulation 
(Rockwool CavityRock)

• EJOT K1 200 Crossfix (bracket) w/ horizontal 
cladding attachment system

• R-22.5 mineral wool batt insulation (Rockwool 
ComfortBatt) in steel stud cavities



825 Pacific Artist Hub

Building Enclosure Façade: Walls Above Grade



825 Pacific Artist Hub

Building Enclosure Façade: Windows

Schematic Detail for 
illustrative purposes only



825 Pacific Artist Hub

Building Enclosure Façade: Thermal Bridging Heat Loss
• Where are the high impact thermal bridges?
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Building Enclosure Façade: Thermal Bridging Heat Loss
• Where are the high impact thermal bridges?



Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub






The Problem: Common Energy Conservation Measure (ECM)

Adding excessive insulation to external walls to compensate for heat loss borne from high impact 
thermal bridges – is this the best ECM approach?

• Lowering operational carbon, while increasing embodied carbon
• Potentially diminishing marketable floor area due to thicker walls

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



The Solution: Effective Energy Conservation Measure (ECM)

How to make high-rise Passive House walls thinner:
• Eliminate conservative assumptions at high impact thermal bridges
• Allocate resources to optimize high impact thermal bridges

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



Objective
Determine if the high impact thermal bridges at window-to-wall transitions can be optimized 
to provide a trade-off opportunity with the external walls to reduce its 17-inch thickness

OptimizedAs-Built

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



How do you optimize a window installation?

What reference documents are publicly available?
1. ThermalEnvelope.ca – Detail 5.3.22

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub

What are the 
window size 
limitations?



How do you optimize a window installation?

What reference documents are publicly available?

1. ThermalEnvelope.ca – Detail 5.3.22

2. PassiveHouseComponents.org – Component-ID 1256fx03

Is the thermal bridge reference acceptable to the 
Passive House Building Certifier?

How is this 
window 

structurally 
supported?

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



How do you optimize a window 
installation?

Solution if reference documents are not 
available:
• Retain qualified consultant team to develop a solution 

customized to suit your project
Thermal 

Performance

Secondary 
Structure

Building 
Enclosure

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



How do you optimize a window 
installation?
Morrison Hershfield (now Stantec) was awarded a Building 
Excellence Research & Education Grant from BC Housing 
in March 2023 to develop high-performance window-to-wall 
transition details intended for use in larger low energy/low 
carbon buildings in all climate zones within BC to be added 
to ThermalEnvelope.ca

2023 BC Housing Building 
Excellence Research & 
Education Grant



2023 BC Housing Building Excellence Research & 
Education Grant

Project Team
Inventor: Cody Akira Belton, AScT, PTech, CPHD: Passive House Specialist & Building Enclosure Consultant

Harold Louwerse, P.L.Eng., RRO: Department Manager – Building Science Vancouver

Jameson H. Vong, P.Eng.: Building Envelope Specialist & Technical Manager

Brett Pattrick, P.Eng.: Façade Specialist & Secondary Structures Team Lead

Qing Li, E.I.T.: Façade Consultant

Ivan Lee, P.Eng., M.A.Sc., LEED AP BD+C: Building Science Engineer & Building Performance Analysis Team Lead

Felipe Merino Gordo, M.A.Sc.: Building Science Consultant 

Shahima Rahmatipour, M.Sc., P.Eng., PMP, CEM: Building Science Consultant

Thermal 
Performance

Secondary 
Structure

Building 
Enclosure



A K I R A   W I N D O W   C O N N E C T I O N

steel stud backup wall option
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steel stud backup wall option



Structural Analysis:

Akira Window Connection
Steel Stud Backup Wall Option @ Window Sill



Akira Window Connection
Steel Stud Backup Wall Option @ Window Sill

Structural Analysis:
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A K I R A   W I N D O W   C O N N E C T I O N

steel stud backup wall option



Optimized Window Install

1. Q: What is the impact to energy performance?

2. Q: Does window install provide design flexibility?

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



Ψ - value = ?

Ψ - value = ?

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub

Optimized Window Install

1. Q: What is the impact to energy performance?

2. Q: Does window install provide design flexibility?



Optimized Window Install: Thermal Bridging 
Heat Loss Effect

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub

Ψ - value = 0.014 W/mK @ sill 

Ψ - value = 0.007 W/mK @ head



Optimized Window Install: Thermal Bridging Heat Loss Effect
• Energy conservation savings (buffer) = more design flexibility

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



Optimized Window Install: Thermal Bridging 
Heat Loss Effect
• Energy conservation savings (buffer) = more design 

flexibility

• Alternate wall design with reduced insulation 
potential benefits:

• Decrease wall thickness
• Increase cladding attachment options
• Decrease embodied carbon emissions
• Decrease wall construction costs

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



Optimized Window Install: Thermal Bridging Heat Loss Effect

Total Cost Analysis:

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



Optimized Window Install: Akira Window Connection
Research Findings Summary:

• Decrease external wall thickness → 2-inch
• Walls Above Grade: R-42 R-33 effective (clear field)
• 17-inch 15-inch total thickness

• Decrease embodied carbon → 5.3 imperial tons of carbon 
dioxide equivalent  

• Decrease exterior wall insulation and cladding bracket size → 
$46.7K CAD ($35K USD) savings in material

Post Construction Research Study: Optimized Window 
Installation at 825 Pacific Artist Hub



Constructability

vs.

Detail 5.3.22 Detail 5.3.26



ThermalEnvelope.ca – Detail 5.3.26



ThermalEnvelope.ca – Detail 8.3.24



What’s next?

• Detailing Akira Window 
Connection into your next 
project

• new construction
• retrofits
• prefabricated wall systems
• modular systems



Structural Analysis

• Akira Window Connection with 
Cascadia Clip

• 16 Ga. Steel Stud Wall
• 18 Ga. Steel Stud Wall
• 6-inch Concrete Wall

• Thermal Analysis for all backup 
wall types are in progress for 
head, jamb and sill



Mass Timber Mock-up

• Akira Window Connection with 
Defender PH88+ PRO (tilt & 
turn) by Innotech Windows + 
Doors

• CLT wall mock-up will be on 
display at the International 
Mass Timber Conference in 
Portland, OR



Thank You

March 20, 2024 Building Enclosure Science and Technology



Get in touch

National institute of Building Sciences
1090 Vermont Avenue NW, Suite 700
Washington, DC 20005
(202) 289-7800
nibs@nibs.org

Cody Akira Belton, AScT, PTech, CPHD
Passive House Specialist, Building Enclosure Consultant

cbelton@morrisonhershfield.com
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