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1.0 INTRODUCTION 

 
At the request of Zenith Aluminum Systems Ltd., Element Materials Technology Inc. was retained to 
evaluate the Air Leakage Rate, Water Penetration Resistance, and Uniform Load performance of a 
Window Wall system, “500 RS Series Thermally Broken Aluminum Windows”, as outlined in proposal 
No.: 22-006-382151. 
 
Note: This report is re-issued in the name of Zenith Aluminum Systems Ltd., through written 
 authorization from Falbo Aluminum Systems Ltd., to whom the original report was released. 
 Element Original Report No.: 23-06-B0008-2A (Dated: September 21, 2023). 
 

2.0 SAMPLE DESCRIPTION  
 
Sample No: 23-06-B0008-2 
Series/Model Name: 500 RS Series Thermally Broken Aluminum Windows  

 
Product Type:  Window Wall Mock-up,  1765 mm x 5345 mm (69.49” x 210.43”), two louvre type 

spandrels over two spandrels over bypass over spandrel by awning over fixed 
unit 

Fixed Unit: One, extruded aluminum, 900 mm x 1040 mm x 124 mm (35.43” x 40.94” x 
4.88”) 

Awning Window One, extruded aluminum frame and sash members, 900 mm x 1000 mm x 76 
mm (35.43” x 39.37” x 2.99”), operator at sill center, two single single point locks 
one per jamb/stile 

Spandrels: Extruded Aluminum, insulated with steel backpan 
Two, louvre type, 900 mm x 800 mm 124 mm (35.43” x 31.50” x 4.88”) 
Two, 900 mm x 2080 mm x 124 mm (35.43” x 81.89” x 4.88), 6 mm tempered 
glass front face 
One, 890 mm x 2080 mm x 124 mm (35.04” x 81.89” x 4.88”), aluminum 3 mm 
(0.12”) thick aluminum front face 
Two, 890 mm x 178 mm x 124 mm (35.04” x 7.01” x 4.88”), aluminum 3 mm 
(0.12”) thick aluminum front face 

Bypass: Extruded Aluminum, 1830 mm x 178 mm x 124 mm (42.53” x 7.01” x 4.88”) 
 

Installation:   
Test Buck: Aluminum buck 
Simulated Floor: Wood construction, 200 mm (7.87”) high, positioned behind bypass 
Clips: Sample fastened to aluminium buck with 75 mm (2.95”) aluminium clips, one 

clip every 300 mm (11.81”) each clip snaps into sample frame and fastened to 
aluminium buck with one #12x1” self-tapping pan head screw.  

Sealant: Interior and exterior perimeter sealed with flexible sealant 

Glazing Type: Dual glazed, tempered, glass thickness, 6 mm (0.24”), overall thickness 25.4 
mm (1.00”), gap thickness, 13.4 mm (0.52”), argon gas fill 
 

Glazing Method: Laid in, dry glazed 
Glazing Stop: PVC, interior perimeter 
Heel Bead: Flexible sealant, interior perimeter full perimeter 
Setting Block: Plastic, eight, 100 mm x 25 mm x 6 mm (3.94” x 0.98” x 0.24”), two per glazing 

cavity, 200 mm (7.87”) from the ends 
Tape: Butyl tape, exterior perimeter 

 
Reinforcement: None 
  
Thermal Break: Extruded PVC, one per aluminum frame and sash member 
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Photo 1: Window Wall Mock-Up 

 

3.0 TEST METHODS 
 
Test performed in accordance to the following standard test method, specific test criteria taken as 
reference from AAMA/WDMA/CSA 101/1.S.2/A440-17 as directed by the client 
 
ASTM E283-04(2012) “Standard Test Method for Determining Rate of Air Leakage Through 

Exterior Windows, Window Walls, and Doors Under Specified Pressure 
Differences Across the Specimen” 
 

ASTM E331-00(2016) “Standard Test Method for Water Penetration of Exterior Windows, 
Window Walls, and Doors by Uniform Static Air Pressure Difference” 
 

ASTM E547-00(2016) “Standard Test Method for Water Penetration of Exterior Windows, 
Skylights, Doors, and Window Walls by Cyclic Static Air Pressure 
Difference” 

 
ASTM E330/E330M-14* “Standard Test Method for Structural Performance of Exterior Windows, 

Doors, Skylights and Window Walls by Uniform Static Air Pressure 
Difference” 

*For Uniform Load testing the sample was broken into an upper and lower portion to better simulate a rigid slab 
between floors. The Upper portion included the bypass 
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4.0 TEST RESULTS 
 

Table 1 – Window Wall Mock-Up 
Element Specimen No.: 23-06-B0008-2 

Test Specimen Size: 1765 mm x 5345 mm (69.49” x 210.43”) 

Test Client Requirements  Results 

Air Leakage 
Resistance 

  
ASTM E283 

 
Test Date: 

January 30, 2023 

Allowable rate of air leakage shall be 
less than or equal to the following, 

L/s.m² (cfm/ft²), at the subsequent test 
pressure: 

Test area, m² (ft²): 9.4 (101.55) 

Test Pressure, Pa (psf): 300 (6.27) 
Measured Air Leakage Rate,  

L/s.m² (cfm/ft²): 

Canadian A3 Level: 0.5 (0.10) 
Infiltration: 0.2 (0.04) 

Exfiltration: 0.2 (0.05) 

Static Water 
Penetration 
Resistance 

 
ASTM E331 

 
Test Date: 
January 30, 

2023 

No water leakage shall be observed at 
the following specified static pressure 

differential, Pa (psf): 

No water leakage was observed at the 
following specified pressure differential, Pa 

(psf): 

Test Pressure 720 (15.04) 

Cyclic Water 
Penetration 
Resistance 

 
ASTM E547 

 
Test Date: 
January 30, 

2023 

No water leakage shall be observed at 
the following specified cyclic static 

pressure differential, Pa (psf): 

No water leakage was observed at the 
following specified pressure differential, Pa 

(psf): 

Test Pressure 720 (15.04) 
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Table 2 – Window Wall Mock-Up – Lower Portion 

Element Specimen No.: 23-06-B0008-2L 
Test Specimen Size: 1765 mm x 2245 mm (69.49” x 88.39”) 

Test Test Criteria Result 

Uniform Load 
Deflection 

 
Per  

ASTM E330 
 

Test Date: 
February 9, 

2023 

The deflection of the longest 
unsupported span must be measured 

and reported at the following 
specified test pressure, Pa(psf): 

Measured net deflection of 
vertical mullion, mm (in): 

PASS Allowable deflection, mm (in):  
Report Only 

Span: 2245 (88.39) 

Test Pressure: ±2880 (60.15) 
Positive: 7.1 (0.28) 

Negative: -7.1 (-0.28) 

Uniform Load 
Structural 

(Clause 9.3.4.3) 
 

Per  
ASTM E330 

 
Test Date: 
February 9, 

2023 

There shall be no permanent 
damage to the window components 

after the following specified test 
pressures, Pa (psf).  

No member shall have permanent 
deflect more that 0.4% of span. 

Measured net deflection of 
vertical mullion, mm (in): 

PASS 
Allowable permanent deflection, mm 

(in): 9.0 (0.35) 
Span: 2245 (88.39) 

Test pressure: ±4320 (90.23) 
Positive: 3.8 (0.15) 

Negative: -8.8 (-0.35) 

 

Table 3 – Window Wall Mock-Up – Upper Portion 
Element Specimen No.: 23-06-B0008-2U 

Test Specimen Size: 1765 mm x 3100 mm (69.49” x 122.05”) 

Test Test Criteria Result 

Uniform Load 
Deflection 

 
Per  

ASTM E330 
 

Test Date: 
February 9, 

2023 

The deflection of the longest 
unsupported span must be measured 

and reported at the following 
specified test pressure, Pa(psf): 

Measured net deflection of 
vertical mullion, mm (in): 

PASS Allowable deflection, mm (in):  
Report Only 

Span: 3100 (122.05) 

Test Pressure: ±1920 (40.10) 
Positive: 15.8 (0.62) 

Negative: -16.1 (-0.64) 

Uniform Load 
Structural 

 
Per  

ASTM E330 
 

Test Date: 
February 9, 

2023 

There shall be no permanent 
damage to the window components 

after the following specified test 
pressures, Pa (psf).  

No member shall have permanent 
deflect more that 0.4% of span. 

Measured permanent deflection of 
vertical mullion, mm (in): 

PASS 
Allowable permanent deflection, mm 

(in): 12.4 (0.49) 
Span: 3100 (122.05) 

Test pressure: ±2880 (60.15) 
Positive: 0.1 (0.04) 

Negative: -0.1 (-0.04) 
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5.0 CONCLUSION 
 
Element has conducted Air Leakage Rate, Water Penetration Resistance, and Uniform Load testing 
of a Window Wall system, “500 RS Series Thermally Broken Aluminum Windows”, in reference to 
the listed standards and results are contained herein. 
 
Note: This report is re-issued in the name of Zenith Aluminum Systems Ltd., through written 
 authorization from Falbo Aluminum Systems Ltd., to whom the original report was released. 
 Element Original Report No.: 23-06-B0008-2A (Dated: September 21, 2023). 
 

6.0 REPORT REVISION SUMMARY 
 
Revision No: Date: Description of Revisions: 
23-06-B0008-2A September 21, 2023 Original Document 
23-06-B0008-2B  September 27, 2023 Report reissued to: 
  Zenith Aluminum Systems Ltd. 
 

Reported by:  Reviewed by: 
 
 
_____________________________ ______________________________ 

Emmanuel Siapno, Ext. 10292 Scott Hallam, B.Eng. Ext 11511 
Testing Technician, Building Systems  Building Systems Specialist, Building Systems 
Building Science Division Building Science Division 

  
This report is related only to the sample identified and shall not be reproduced, except in full, without approval and is covered 
under Element Materials Technology Canada Inc. Standard Terms and Conditions of Contract, which is accessible at 
www.element.com, or by calling 1-866-263-9268.  Direct readings reported form the basis for acceptance or rejection (pass/fail) 
and do not take into account or incorporate uncertainty.
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