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Agenda 

• Introduction 
• Review 2 Case Studies 

– Cap Bead Repair 
– Gasket Overlay 

• Present Test Protocol 
• Report Results 
• Conclusion 
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Presenter
Presentation Notes
Washington DC project.



Presenter
Presentation Notes
Glass window unit held in place with structural zipper gasket.Gasket no longer sealing properly and perimeter sealant failing.



Spectrem 1 
Silicone Sealant

To be trimmed as needed

Spectrem 1 
Silicone Sealant 

Presenter
Presentation Notes
Cut through detail showing new gasket and how it will cover over the zipper gasket and be sealed from the glass to the precast concrete substrate.



Presenter
Presentation Notes
3D drawing of typical window unit.



Presenter
Presentation Notes
Cross-sectional cut of unit.
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Presentation Notes
Cut through section.



Presenter
Presentation Notes
Cut through section.



Presenter
Presentation Notes
A custom 70 durometer SCR-900 bridge gasket was designed to cover over the zipper gasket and cover over the perimeter sealant. 



Presenter
Presentation Notes
The gasket is cut to length and notched at each end to pass by the vertical edge.



Presenter
Presentation Notes
The pre-cut gasket is laid flat and cleaned to accept sealant.



Presenter
Presentation Notes
Silicone sealant is applied to the gasket.



Presenter
Presentation Notes
The gasket is position along the sill.



Presenter
Presentation Notes
Additional sealant is applied in the corner.



Presenter
Presentation Notes
The vertical gasket is cut to length and notched. 



Presenter
Presentation Notes
Sealant is applied the face of the gasket and placed in position, over lapping the sill gasket.



Presenter
Presentation Notes
Lastly, the head section is cut to length, notched and sealant applied. 



Presenter
Presentation Notes
Gasket is placed into position.



Presenter
Presentation Notes
Spectrem 1 silicone sealant is applied and tooled around the entire window perimeter.



Presenter
Presentation Notes
Close up of window detail.



Presenter
Presentation Notes
A custom 70 durometer SCR-900 bridge gasket was designed to cover over the zipper gasket and cover over the perimeter sealant. 



Presenter
Presentation Notes
The gasket is cut to length and notched. 



Presenter
Presentation Notes
The gasket is cleaned prior to applying the sealant. 



Presenter
Presentation Notes
Sealant is applied.



Presenter
Presentation Notes
The gasket is positioned.



Presenter
Presentation Notes
Common “T” pins are recommended to temporarily hold the gasket in position while the sealant cures. 



Presenter
Presentation Notes
Additional sealant is applied in the corner.



Presenter
Presentation Notes
The vertical gasket is cut to length and notched. Then cleaned and sealant applied.



Presenter
Presentation Notes
The vertical gaskets are positioned. 



Presenter
Presentation Notes
Again, addition pins can be used to hold gasket while the sealant cures. 



Presenter
Presentation Notes
A bead of Spectrem 1 silicone sealant is applied and tooled around the window perimeter.



Presenter
Presentation Notes
The pins can removed.



Presenter
Presentation Notes
Gasket is cut to length and end notched.



Presenter
Presentation Notes
Gasket is cleaned with IPA solution.



Presenter
Presentation Notes
Gasket checked for fit.



Presenter
Presentation Notes
Gasket is positioned at the sill and a roller is used to compress sealant under the gasket and ensure a good bond.



Presenter
Presentation Notes
Rolling the gasket at the vertical.



Presenter
Presentation Notes
Applying Spectrem 1 around the window perimeter.



Presenter
Presentation Notes
Putty knife to tool sealant edge.



Presenter
Presentation Notes
Sealer applied.Sealer is Sika’s - Elastocolor? Not sure of spelling. 



AA 900 Series Window 

TRIFAB 451 Storefront  



Overview 

• Testing program was designed to test window units as 
received from the factory 

• Introduce leakage to test a baseline to compare the 
restorative results against, and then test each restoration 
practice for air and water leakage.  

• Testing for air leakage was performed in accordance with 
ASTM E283 and testing for water leakage was performed in 
accordance with ASTM E331 or ASTM E547. 
 



Test Protocol 
 

• Provide quantitative analysis for glazing restoration methods, 
and understand the impact of each restoration style on air 
leakage and water leakage 

Cap Bead  Overlay Gasket 



Test Protocol 

• Baseline testing from factory units 
• Introduce leakage 
• Test restoration practice for air leakage   

• ASTM E 283 

• Test restoration practice for water leakage  
• ASTM E 331, ASTM E 547 

 



Air Tests 
• ASTM E283 – Standard Test Method for Determining Rate of 

Air Leakage Through Exterior Windows, Curtain Walls , and 
Doors under Specified Pressure Differences Across the 
Specimen.  

• ASTM E783 - Standard Test Method for Field Measurement of 
Air Leakage Through Installed Exterior Windows and Doors.  

• ASTM E2357 - Standard Test Method for Determining Air 
Leakage of Air Barrier Assemblies. 



Air Tests - E283 
• Laboratory Test. Tremco Lab  
• Not referenced in IBC. Mentioned in IECC and ASHRAE 90.1-

2010 
• Pressurize chamber to 75 Pa (1.57 psf) or other prescribed 

pressure differential as directed by test sponsor. 
• Measure and report air leakage. 
• No pass/fail criteria in standard. 
• ABAA / ASHRAE 90.1-2010 publishes air leakage for air 

barrier assemblies must be 0.04 cfm/sq. ft or less. 
 



Water Tests 
• ASTM E331 - Standard Test Methods for Water Penetration of 

Exterior Windows, Skylights, Doors, and Curtain Walls by 
Uniform Static Air Pressure Difference. 

• ASTM E547 – Cyclic Static Air Pressure Difference. 
• ASTM E2268 - Rapid Pulsed Air Pressure Difference. 
• ASTM E1105 - Field Determination by Uniform or Cyclic Static 

Air Pressure Difference.  
• AAMA 501.2 – Quality Assurance and Diagnostic Water 

Leakage Field Check if Installed Storefronts, Curtain Walls and 
Sloped Glazing Systems. 



Water Tests - E331 
• Laboratory Test. Tremco Lab  
• IBC Section 1403.2, Exception 2 - Exterior walls tested to ASTM E331 at 

6.24psf for 2 hours meet the exterior weather protection performance 
requirements. 

• Requires a test chamber where a static pressure differential can be 
maintained. 

• Uniform water spray that delivers 5 gallons/sq. ft / hr. (Corresponds to an 
8 in. per hour rainfall.) 

• Size of test specimen shall be sufficient to determine performance of all 
typical parts of the system. 

• Skylights tested at angle. 
• Pressure and duration are determined by test sponsor. Min. requirements 

are 137 Pa (2.86 psf) for 15 minutes. 
• Failure is determined when water penetrates a plane parallel to the 

glazing or the innermost edges of the penetrating unit frame. 



Water Tests - E547 
• Laboratory Test. Tremco Lab  
• Not specified in code. 
• Identical to E331 in all ways except pressure is cycled. 
• No less than 2 cycles - Otherwise this is an E331 test. 
• All cycles are minimum 5 min. duration. 
• Total time of pressure application shall be no less than 15 

minutes. 
• Zero pressure rest between pressure application is no less 

than 1 minute. 



Buck Size  77” X 107” 

Rough Opening  62” X 92” 

Frame Size  60” X 90” 

AA900 Window 



AA900 Window 
positioned on 
test wall for air 

and water testing 



Cut sections of 
the exterior 
gasket to 

simulate leak 
points 



Review - Defined Wall Performance Standards 

ASHRAE 90.1-2010 
• 0.2 L/s.m² at 75 Pa (0.04 cfm/ft² at 1.57 psf) as the maximum 

allowable assembly air leakage as tested in accordance to ASTM E 
2357 Standard Test Method for Determining Air Leakage of Air 
Barrier Assemblies.  
 



AA900 Window repair option with cap bead 



             AA 900 Window 



AA 900 Base Line Testing - Air 

ASHRA 90.1 
0.04 cfm/ft²  

ASHRA 90.1 
0.04 cfm/ft²  



AA 900 Base Line Test Water 



AA 900 Leakage Induced - Air 

ASHRA 90.1 
0.04 cfm/ft²  

ASHRA 90.1 
0.04 cfm/ft²  



AA 900 Leakage Induced - Water 



AA 900 Window  



AA 900 Cap Bead - Air 

ASHRA 90.1 
0.04 cfm/ft²  

ASHRA 90.1 
0.04 cfm/ft²  



AA 900 Cap Bead - Water 



AA 900 Cap Bead - Water 



AA 900 with Overlay Gasket  



AA 900 Overlay Gasket - Air 

ASHRA 90.1 
0.04 cfm/ft²  

ASHRA 90.1 
0.04 cfm/ft²  



AA 900 Over Lay Gasket - Water 



Buck Size  77” X 107” 

Rough Opening  62” X 92” 

TriFab 451 Window 

Frame Size  60” X 90” 



TriFab 451 
Storefront 

System 
positioned on 
test wall for 

testing  for air & 
water 



         TriFab 451 Storefront System 



Tri Fab 450 Leakage Induced - Air 

ASHRA 90.1 
0.04 cfm/ft²  

ASHRA 90.1 
0.04 cfm/ft²  



Tri Fab 450 Leakage Induced - Water  
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For testing we used the 
gasket in black silicone 



Tri Fab 450  Gasket & Sealant Bead - Air 

ASHRA 90.1 
0.04 cfm/ft²  

ASHRA 90.1 
0.04 cfm/ft²  



Tri Fab 450  Gasket & Sealant Bead - Water 



Conclusion 
• Window/curtain wall restoration can result in substantial 

energy savings   
• Retrofit measures can achieve performance results without 

the cost and disruption of window replacement.   
• Kawneer AA900 punched window selected for testing as being 

representative of common systems with small face clearance. 
• A restoration alternative capable of withstanding thermal and 

structural movement, the overlay system was tested in 
addition to the frequently used cap bead.   

• Overlay cost of the is approximately half the cost per lineal 
foot of typical window removal and replacement 
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Questions 

• Ed Retzbach, CSI, CDT, LEED AP BD+C 
• Tremco Commercial Sealants & Waterproofing 
• 3735 Green Road 
• Beachwood, OH 44122 
• 609-636-4162 
• eretzbach@tremcoinc.com 
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