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Project Summary
 

Timeline: 
Start date: Oct 1, 2014 

Planned end date: Dec 31, 2016 

Key Milestones 
1.	 Complete preliminary R7 product design and ID 

component for further evaluation, Feb 2015 

2.	 Develop test specifications to evaluate the new 
thermal‐break systems, May 2015 

3.	 Complete validation testing of the new thermal‐
break composite system, Dec 2015 

Budget:
 
Total Project $(Feb ’16): $808,397
 

•	 DOE: $647,961 

•	 Cost Share: $160,436 

Total Project $: $1,404,798 

•	 DOE: $1,123,838 

•	 Cost Share: $280,960 

Key Partners:
 
Alcoa Inc. 

Kawneer / Traco 

Others … 

Project Outcome: 
Develop best‐in‐class thermal‐performance 
(R7) commercial windows and the 
manufacturing process based on novel 
thermal‐break technology, at no additional 
cost compared to the incumbent Kawneer R5 
OptiQ windows. 

In addition, new Thermal break technology 
would also reduce Capital and Operation 
expense for thermal‐break assembly process. 
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Purpose and Objectives
 
Problem Statement: Improve Architectural Window performance (from R5 to R7) and reduce the 
manufacturing cost of thermal‐break assembly system. Improve Frame U‐Factor by 20% and overall 
window U‐Factor by 15% while lowering manufacturing cost when compared to the best commercial‐
window in the market today 
‐ Validate novel thermal‐break technology feasibility 
‐ Develop R7 architectural windows that meet thermal (R7), structural (AW‐Rated), durability (20 

year+) and cost (~R5 OptiQ windows) performances 
‐ Demonstrate the manufacturing process to validate the cost assumptions. 

Target Market and Audience: Architectural Windows for retrofit and new construction. Windows 
account for approx. 10% of commercial building energy use (~2 quads), $180B/Yr. energy cost 

Impact of Project: Develop next generation of thermal break system to enable R7 architectural 
windows. 
1.	 Industry’s first: R7 Architectural Grade Aluminum window (R7 window @ R5 cost) 
2.	 A scalable thermal‐break system with simplified manufacturing. 
3.	 Potential to significantly improve building performance with reduced energy consumption, 

energy cost, peak load, and greenhouse gas (GHG) emissions. 
4.	 BTO’s Goal is to achieve cost effective R10 Architectural/Commercial window 

a.	 Validate new T/B technology with improved performance without cost increase 
b.	 Establish manufacturing capability and commercialize R7 window products 
c.	 Wider adaptation of high‐performance windows leading to building energy intensity 

reduction 
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Project  Impact:  Driving  Energy  Efficiency  

         
                
         

             

DOE Building Technology Office Goal: 
Reduce Building energy use by 50% in 2030 compared 

to the “business‐as‐usual” energy consumption 
projected by the 2010 Annual Energy Outlook 

Building’s Impact 
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Approach
 

Approach: 
•	 Technical – systematical evaluation plan. Start with testing material properties, 

followed by coupons, them small composite, followed by lineal, then full‐scale 
Window. 

•	 Tactical – Diverse  team with expertise in key area. Cast wider net for materials, 
conducted trade study of available materials, Identify partners willing to work 
with project timeline to modify material to fit performance needs 

Key Issues: 
•	 Lack of industry standard for assessing the long term durability of the thermal 

break system 

•	 Lack of existing supply chain for material supply or manufacturing 

• Variation in advertised vs. actual properties 
Distinctive Characteristics: 
•	 Adhesive bonded thermal‐break system, Surface dependent 
•	 Simplified manufacturing, reduced manufacturing steps 
• Scalable‐thermal‐performance , lower Capex/Opex cost
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• First R7 Aluminum Architectural Window
 



 Distinctive Characteristics
 

Manufacturing process differences between the  current and proposed technology 
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•	 Performance specification 

–	 Fixed and operable windows 
–	 Thermal: R7 Window (Fixed 

Window) 
•	 (0.14 Btu/hr‐ft2‐F; 0.8 W/m2‐K) 
•	 COG U‐Factor = ).12 

•	 NFRC 100 Standard 

–	 Structural: 
•	 Architectural Grade (AW‐rated) 
•	 Per NAFS/AAMA Standard 

–	 Environmental 
•	 Life expectancy: 40 years 
•	 Custom test specification 

developed 

•	 Sustainability/LCA – TBD  

•	 Fire performance ‐ TBD 

–	 Cost 
•	 Cost neutral compared to 

Kawneer OptiQ (R5) windows 

•	 Manufacturing goals 
– Meet North America flow‐path 

•	 Process conditions able to 
accommodate the foam T/B 
manufacturing 

–	 Ease of manufacturing 

–	 Throughput ‐ comparable or 
better than current Polyamide 
Thermal break (min 35 lineal/hr) 

–	 Low‐capex 
–	 Meet working time and fixture 

time to achieve throughput 
–	 Shelf life of materials (min 6 

month) 
–	 EHS approved 
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         Progress and Accomplishments: Product Design (Prelim) 
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       Progress and Accomplishments: Material Search ‐ Adhesive
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Approach: Key Deliverables and Flow‐path
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             Progress and Accomplishments: Results of Lap Shear Tests
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Progress and Accomplishments: Results of Composite Tests
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Progress and Accomplishments
 
Accomplishments: 
•	 Completed preliminary product design of R7 commercial windows per specification 

•	 Conducted study to selected materials (foam, adhesives) for thermal‐break validation 

•	 Developed test specification and protocol to evaluate the new t/b systems 
•	 Identified impact of aluminum surface condition on T/B performance 

•	 Completed validation of the new thermal‐break system – identified materials to move 
forward towards final design 

Market Impact: Possibility of First R7 Architectural Window in the market. New Thermal 
break system improves Frame U‐Factor by 20% and overall window U‐Factor by 15% while 
lowering manufacturing Capex and Opex . Potential to significantly reduce ~2 Quad of 
energy used in commercial buildings 

1.	 Developing supply‐chain to commercialize this technology through partnerships 
2.	 On track to achieve the initial project goals of R7 Architectural windows at no 

incremental cost 

Awards/Recognition: None. 

Lessons Learned: Understanding of manufacturing is essential to developing viable 
solutions. 
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     Project Integration and Collaboration
 
Project Integration: 
•	 Active engagement between Alcoa, Kawneer, key material partners, and 

line integrators. 
• Weekly Team meetings, project management and oversight. 
• Executive Sponsorship. 

Partners, Subcontractors, and Collaborators: 
•	 Several Material suppliers e.g. Foam and Adhesive. Willingness to 

develop custom solution to meet product performance and 
manufacturing needs 

• Currently identifying Manufacturing Line integrator Partners. 

Communications: 
•	 Summary Slide on this project presented at Federal Energy Exchange 

Conference in Phoenix on Aug 12th, 2015 
•	 Shared the Product concept with key customers at the Annual Kawneer 

Customer Meeting in Jan 2016 
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       Next Steps and Future Plans
 

Key 2016 Deliverables 
•	 Manufacturing Task: 

•	 Develop Manufacturing Line
 
Specification (Apr 2016)
 

• Build       
 and Install a Pilot Line to

Manufacturing -
Process Flow Diagram 

validate Manufacturing hypothesis
 
(Dec 2016)
 

•	 Product Development 
•	 Finalize Product Design (April 2016) 
•	 Build Full‐Scale prototypes (Jul 20160 
•	 Conduct validation test (Oct 2016) 

•	 Develop Marketing and commercial 
Assessment 
•	 Detailed Cost Analysis (Nov 2016) 
•	 Technology‐to‐Market Strategy & 

Commercialization Plan (Dec 2016) 
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 Project Budget
 

Project Budget: Total $1,404,798 
80% DOE: $1,123,838 
20% Alcoa: $280,960 

Variances: N/A.
 
Cost to Date: 58% ($808,397)
 
Additional Funding: N/A.
 

Budget History 

Oct 1, 2014– FY 2015 
(past) 

FY 2016 – Dec  31, 2016 
(current/Planned) 

FY 2017 – Dec 31, 2016 
(planned) 

DOE Cost‐share DOE Cost‐share DOE Cost‐share 
$647,961 $160,436 $475,877 $120,524 ‐ ‐
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Project Start: Oct 1, 2014 Completed Work 
Projected End: Dec 31, 2016 Active Task (in progress work) 

Milestone/Deliverable (Originally Planned) use for missed 
Milestone/Deliverable (Actual) use when met on time 
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Past Work 
Complete specification and Preliminary R7 Design 
Develop Test specification for evaluation 
Complete validation tests for the new t/b system 
Current/Future Work 
Develop Manufacturing Line Specification and options 
for Pilot Line 
Complete Final Product design and Build full‐scale 
prototype samples 
Design and Build a pilot manufacturing line and 
validate performance 
Full Scale performance validation of R7 winodw 

 Project Schedule 
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