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Today’s presentation

• Nature of the problem

• Manufacturers and products

• Applications

• Customer benefits 

• Benefits analysis considerations

• Lessons learned / emerging market

Rainer Tower, Seattle, Washington.  Courtesy:  Solarc Energy Group
Architect: Minoru Yamasaki



Windows: Problem and Solution?

Original Cartoon:  G.Z. “Charlie” Brown; gift to Mike Hatten



What is the Problem?

Windows

• Lack of Thermal Comfort

• Noise Transmission

• Glare

• Excessive Energy Use

• Air and Water Leakage

Capitol Gateway Plaza Building II, Boise, Idaho.  Courtesy:  Solarc Energy Group



What is the Solution?
Windows

• Views / Psychological Relief

• Daylight

• Natural Ventilation

• Architectural Design Element

• Opportunities to Upgrade

Old High School, Wooster Ohio.  Courtesy:  Erika Willis Class of 1974
Architect:  Heard & Blythe Architects, Cleveland, Ohio



Challenges to Upgrading

• Cost!!

• Complexity of Retrofit Construction

• Potential Need for Structural Upgrade

• Historic Building Façade Restrictions
Gerlinger Hall, University of Oregon.  Courtesy:  Solarc Energy Group.
Architect:  Ellis F. Lawrence, Lawrence & Holford.



Products and Manufacturers

Thermolite RetroWAL

• Low-E single pane 

• Curtainwall or storefront 

Performance (as marketed)

• 65% thermal improvement

• 20% min. reduction in solar gain 

• 90% infiltration reduction

Images:  Thermolite Window Systems; 
https://thermolitewindows.com/supplemental-window-systems/interior-windows/  



Products and Manufacturers

Renovate by Berkowitz

• Low-E argon-fill double pane 

• Single pane primary window

Performance (as marketed)

• 80% thermal improvement

• 50% min. reduction in solar gain 

• Sound transmission reduction

Images:  Renovate by Berkowitz Window Retrofit System
https://www.rbbwindow.com/renovate-system/



Products and Manufacturers

Inovues SWR

• Low-E single pane

• Double pane vacuum IGU 

• Single pane primary window

Performance (as marketed)

• 60% to 80% thermal improvement

• 33% min. reduction in solar gain 

• 90% reduction in 1st cost
Images:  Inovues SWR Product Information
https://www.inovues.com/resources



Products and Manufacturers

Alpen WinSert

• Lightweight single and double pane 

• Single pane primary window

Performance (as marketed)

• 50% to 80% thermal improvement

• 50% min. reduction in solar gain 

• 67% reduction in net weight

Images:  Alpen WinSert Information Sheet
https://thinkalpen.com/products/winsert-window-inserts/



Products and Manufacturers

Quantapanel 700 Series

• Low-E single pane “storm windows”

• Single pane primary window

Performance (as marketed)

• 75% thermal improvement

• 33% min. reduction in solar gain 

• 67% reduction in net weight

Images:  Quantapanel 700 Series 
https://www.quantapanel.com/storm_windows/quantapanel-703-fp-igs//



Products and Manufacturers

Other Manufacturers

• Indow Windows

• Allied Window Inc.

• Wausau Window and Wall Systems

• Innerglass Window Systems LLC

https://www.indowwindows.com

https://www.ailliedwindows.com

https://www.wausauwindows.com

https://www.stormwindows.com



Attachments Energy Rating Council

Rates, labels and certifies the energy 
performance of window attachments

• Independent, public interest organization

• DOE-funded

Images:  AERC Energy Performance Certificate Example
https://aercenergyrating.org/commercial/commercial-certificate/



AERC

Searchable database

• Products

• Manufacturers (3 entered)

• Performance specifications

• Application specifications

Images:  AERC Product Search User Interface Screen
https://aercenergyrating.org/product-search/commercial-product-search/



Commercial Secondary Windows

Applications & Installation Considerations

• Interior installation

• Fixed (or operable) windows

• Single or double pane primary window

• Historic buildings

• Reduced installation effort and cost

50%
the cost of existing 
window replacement

Source:  Savings and Economic Analysis of 
Secondary Glazing Systems, February 2016, 
Northwest Energy Efficiency Alliance. 

Images:  BetterBricks CWA Factsheet, NEEA
https://betterbricks.com/resources/high-performance-windows-at-a-fraction-of-the-cost



Commercial Secondary Windows

Customer Benefits (Energy & Non-energy)

• Energy cost savings

• Reduced cooling and heating loads

• Improved occupant comfort and productivity

• Reduced deterioration of furnishings



Commercial Secondary Windows

Energy Cost Savings

• Heating, cooling, fans, and pumps

• Electricity and fossil fuel costs

• 20% whole building savings possible

• Opportunity for HVAC system re-balance

22.38%Annual Percentage Total Energy Savings 
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Photographs: Courtesy of Solarc Energy Group
Graph:  CWS Savings Calculator Output Graphics, NEEA



Commercial Secondary Windows

Reduced Heating and Cooling Loads

• Peak Cooling and Heating Loads

• Lower Peak Cooling = Smaller Future HVAC

• 20% reduction is possible

• Translates to an average of 17% first cost 
savings on HVAC upgrade project

Photographs: Courtesy of Solarc Energy Group
Graph:  CWS Savings Calculator Output Graphics, NEEA



Commercial Secondary Windows

Improved Occupant Comfort and Productivity

Source:  Commercial Secondary Windows Field Observations and Decision-maker Interviews Report; 
Energy 350 / NEEA, February 9, 2023

Infrared image of primary window at Rainier Tower, 
Seattle Washington; Courtesy of Solarc Energy Group.



Commercial Secondary Windows

Improved Interior Furnishing Service Life

Photographs and Graph: Courtesy of Solarc Energy Group



Commercial Secondary Windows
COMMERCIAL SECONDARY WINDOWS  SAVINGS CALCULATOR Office
Ver. 2_New_BETA 12/28/2020

Project Name
City, State Zip Code
Portland
Phone Email

374,903                
32,921                   

Annual Energy Cost Savings, $/year 63,827$                
Baseline Energy Use Intensity, kBtu/SF-year 92.8                        
Savings, % and kBtu/SF-year: 19.7% 18.3                        

Building Type Office
Project Location (State) Oregon Building Area, Sq.Ft. 250000
Project Location (City) Portland No. of Floors 10

Electric Utility PGE HVAC System Type
Built-up VAV with 

hydronic reheat 

Natural Gas Utility NWN Dominant Heating Fuel Natural Gas
Location HDD (Base 65) 4,800                                        Annual Operating Hours 4000
Location CDD (Base 65) 296                                            

 
Type of CSW Analyzed Double

Electric Rate, $/kWh 0.10$                                        Sq.ft. of CSW Installed 35000

Natural Gas Rate, $/therm 0.80$                                        Est. Window Wall Ratio 0.37                                    

Heating, kWh/SF -                                             Electric Savings, kWh/yr 374,903                             
Cooling & Fans, kWh/SF 10.71                                        
Heating, therms/SF 0.94                                           Gas Savings, therms/yr 32,921                               
   
Electric Cost Savings, $/yr 37,490$                                    Total Savings, kBtu/SF-yr 18.29                                  
Gas Cost Savings, $/yr 26,337$                                    Total Savings, $/yr 63,827$                             

Information About Your Project
Example, 250,000 SF, 10-story Office

Annual Electric Energy Savings, kWh/yr 
Annual Natural Gas Energy Savings, therms/yr 

Information About Your Building 

Savings Output

Information About Your Building Location Information About Your Building

Information About Your Proposed CSW Project

Street
 Project Address

Contact Information
Name
 

Benefits Analysis Considerations:  
Energy Cost Savings ROI Example

• 250,000 SF Office: Double Pane CSW

• 19.7% savings = $63,800 per year

• 35,000 SF CSW = $1,155,000 (at $33/SF)
• ROI = 18.1 years (without incentives)
• ROI = 12.9 years (if utility incentives qualify)

• Decision-makers will likely need to consider 
non-energy benefits to approve project

Images: CWS Savings Calculator Input and Output Graphics, NEEA



Commercial Secondary Windows

Benefits Analysis Considerations: Reduced Heating & Cooling Demand

• Smaller chiller = ~$80,000 
reduced future equipment cost

Photographs: Courtesy of Solarc Energy Group
Graph:  CWS Savings Calculator Output Graphics, NEEA



Commercial Secondary Windows

Lessons Learned / Emerging Market

• ROI is getting much better

• Utility incentives are important, if available

• Non-energy benefits are important

• Best in class product offerings incorporate sophisticated technology

• Consider double pane CSW for cold climates

• Products are likely to see near-term technical evolution

• USDOE Building Envelope Innovation Prize ($2,000,000)



Learn More
For information, case studies, resources and more:

Northwest Energy Efficiency Alliance (NEEA):  BetterBricks.com/solutions/windows

Attachments Energy Rating Council (AERC):  aercnet.org/resources/window-attachments

GSA Lightweight Secondary Windows Case Study:  https://www.gsa.gov/climate-action-and-sustainability/center-for-emerging-building-
technologies/completed-assessments/building-envelope/secondary-windows

Building Envelope Innovation Prize:  https://www.energy.gov/eere/articles/doe-launches-2-million-prize-advance-cost-effective-energy-
efficient-commercial#:~:text=The%20U.S.%20Department%20of%20Energy,improve%20efficiency%20of%20commercial%20windows.

Manufacturer’s Literature:  See individual websites.

Questions on Today’s Presentation:  Mike Hatten email:  mikeh@solarcenergygroup.com
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