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1.0 INTRODUCTION 
 

At the request of Genyk, Element Materials Technology was retained to evaluate the durability 
performance of polyurethane spray foam material identified as “Boreal Nature Elite” in accordance with 
CCMC Technical Guide MF 07 27 09.01 (Issue Date: 1996-02-09, Technical Update: 2016-06-20) 
Appendix E4. The material was tested for the durability criteria for a foam plastic insulation, as outlined in 
Element Proposal No.: 20-006-95292. 

 
The material used for testing was sample selected by an Element technical representative and prepared 
at the Element Toronto facility by Genyk personnel. A sample selection report can be found in Appendix 
A.  
 
Upon receipt, the samples were assigned the following Element Sample Numbers: 
 
Client Sample Description:    Element Specimen No.: 
Boreal Nature Elite     20-06-B0040-D 

 
2.0 PROCEDURE 
 

The sample was evaluated for the following tests referenced in CCMC TG 07 27 09.01: 
 

Test Description Test Method 

Technical Guide for Air Barrier Systems (ABS) for Exterior Walls 
of Buildings 

CCMC TG 07 27 09.01 
(Issue Date: 1996-02-09, 

Technical Update: 2016-06-20) 

Standard Test Method for Air Permeance of Building Materials ASTM E2178-13 

Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flor Meter Apparatus ASTM C518-17 

 
The material used for testing was conditioned for 90 days using conditions as per CAN/CGSB-51.26-M86, 
Sections 7.2, 7.3.1, and 7.3.2. The material was sprayed on 16 mm HDPE boards and conditioned at 23 ± 
2°C and 50 ± 5% RH for 90 days as a whole board. The material was cut into the test specimens 
(12”x12”) immediately before testing. The thermal transmission property and air permeance testing was 
conducted in triplicate. The thermal transmission property specimens had the top skin removed and cut to 
a nominal thickness of 1”. This allowed for sufficient contact to the heat flow meter apparatus. The air 
permeance specimens had both skins intact and tested as-sprayed thickness (2” – nominal). 
 
Weathering is performed according to CAN/CGSB-37GP-56M (Par. 7.2.11) modified by using 360 cycles 
of 2 hours (1 hour irradiation followed by 1 hour of rain cycle). The air permeance testing was modified 
using ASTM E2178, with reference to NRC/Building Research Note No. 227. Following the weathering 
cycles, the specimens were heat aged in an air circulation oven operated at 70 ± 2°C for 336 hours for a 
non-accessible air barrier system (ABS). 
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3.0  RESULTS 
 

A summary of test results for air permeance and thermal transmission properties is shown in Table 1. 
Detailed test results and procedures are outlined in the corresponding appendices. SI units are the 
primary units of measure. 
 

Table 1: Summary of Physical Properties 
CCMC TG 07 27 09.01 – ‘Boreal Nature Elite’ 

Element Sample No.: 20-06-B0040-D 
Physical Property Requirements Results Comments 

Thermal Resistance of Conditioned 
Boards, m2•K/W (BTU·in/h·ft²·°F) 

Average thickness, 25.02 mm (0.99”) 
Report Value 1.10 (6.26) See Appendix B for 

details. 

Thermal Resistance after Heat Aging of 
Weathered Samples, m2•K/W 

Average thickness, 26.64 mm (1.05”) 
≥ 90% Retention 1.00 (5.65) 

91% Retention 
Meets requirements. 

 
See Appendix B for 

details. 

Air Permeance of Conditioned Boards at 
75 Pa, L/(s•m2) Report Value 0.0027 See Appendix C for 

details. 

Air Permeance after Heat Aging of 
Weathered Samples at 75 Pa, L/(s•m2) 

≤ 110% of original 
value 0.0029 

107% of Original Value. 
Meets requirements 

 
See Appendix C for 

details. 
 Note: Weathering exposure procedure and test details can be found in Appendix D. 
  
4.0 CONCLUSION  

 
The material submitted by Genyk, identified as “Boreal Nature Elite”, was tested in accordance with 
CCMC TG 0 27 09.01 for ‘Durability of Materials – Appendix E4’, as described in this report. The material 
conforms to the requirements outlined in Table E4 of CCMC TG 0 27 09.01. 
 

5.0  REPORT REVISION SUMMARY 
 
Revision No:   Date:      Description of Revisions: 
N/A      November 9, 2020   Original Document 
 
 
Reported and Authorized by: 
 
 

 
 

____________________________________ 
Fadi G. Basmaji, M.A.Sc., B.Eng., Ext. 11227       
Building Science Specialist                            
Building Science Division 

Reviewed by: 
 
 
 
 

_____________________________ 
Franz C. Bauer, B. Eng., Ext. 11403 
Technical Manager  
Products Testing Group 
 

Direct readings presented by the test method are the values being reported and form the basis for acceptance or rejection (pass/fail) 
and to not take into account or incorporate uncertainty. This report is related only to product identified and shall not be reproduced, 
except in full, without the approval of Element Materials Technology Canada Inc. This report and service are covered under Element 
Materials Technology Canada Inc.’s Standard Terms and Conditions of Contract, which may be found on our company’s website 
www.element.com, or by calling 1-866-263-9268.
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APPENDIX A 
 

Drum Witnessing Report for Material Used. 
 

Report Number: 20-06-B0040-SS (5 Pages) 
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APPENDIX B 
 

Thermal Transmission Properties Detailed Procedure and Test Results. 
 

(2 Pages) 
 
 



  
 
Evaluation of ‘Boreal Nature Elite’ SPF Material for Durability Properties Appendix B, Page 1 of 2 
For Genyk  Report No. 20-06-B0040-D 
  
 

B THERMAL TRANSMISSION PROPERTIES 
 
 
 PROCEDURE 
 
 

Specimen Dimensions:   305 mm x 305 mm x 25 mm (nominal) 
 
 
No. of Specimens: Three (3)  
 
 
Equipment: LaserComp FOX314 Heat Flow Meter,  MII# A14505 
 LaserComp FOX314 Heat Flow Meter,  MII# B13096 
 
  
Measurement: Mitutoyo Digital Calipers,     MII# B10644 
 Digital Balance,       MII# B17286 
 Circulating Oven,      MII# A14218 
 Thermocouple,       MII# B13216 
 Agilent Data Logger,     MII# B11586 

          Environmental Controller,    MII# B14944 
   
 
Pre-Conditioning:  90 days at 23 ± 2°C; 50 ± 5% RH 
 
 
Conditioning Dates: 2020-05-12 to 2020-08-13 
 
 
Heat Aging: 70 ± 2°C, ambient RH for 336 hours 
 
 
Heat Aging Dates: 2020-09-15 to 2020-09-29 
 
 
Test Conditions: Mean Temperature 24.00°C 
 ∆T = 22°C 
 
 
Test Date: 2020-08-13 for Initial Condition Samples (90 day conditioning) 
 2020-10-13 for Heat Aged of Weathered Samples 
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RESULTS 
 
A summary of average thermal transmission test results are presented in Tables B1 and B2, for the initial 
and heat aged of weathered samples, respectively. SI units are the primary unit of measure. 
 

Table B1 – Thermal Transmission Properties (average of 3 specimens) 
Applicable Standard: ASTM C518 

Element Sample No.: 20-06-B0040-D-Initial 

Description 
Results 

Value SI Units Value Imperial Units 
Measured Length 299.70 mm 11.80 in 
Measured Width 298.57 mm 11.75 in 
Test Thickness  25.02 mm 0.99 in 
Measured Mass 77.34 g 0.17 lb 
Density 34.55 kg/m³ 2.16 lb/ft³ 
Upper Surface Temperature 13.02 °C 55.44 °F 
Lower Surface Temperature 35.02 °C 95.04 °F 
Temperature Differential 22.00 °C 39.60 °F 
Mean Temperature 24.02 °C 75.24 °F 
Rate of Heat Flux 19.96 W/m² 6.33 BTU/h∙ft² 
Thermal Conductance 0.91 W/m²∙K 0.16 BTU/h∙ft²∙°F 
Thermal Resistance 1.10 K∙m²/W 6.26 °F∙ft²∙h/BTU 
Thermal Conductivity 0.02270 W/m·K 0.157 BTU∙in/h∙ft²∙°F 
Thermal Resistivity 44.06 K∙m/W 6.35 °F∙ft²∙h/BTU∙in 

 
Table B2 – Thermal Transmission Properties (average of 3 specimens) 

Applicable Standard: ASTM C518 
Element Sample No.: 20-06-B0040-D-Heat Aged and Weathered 

Description 
Results 

Value SI Units Value Imperial Units 
Measured Length 299.70 mm 11.80 in 
Measured Width 298.57 mm 11.75 in 
Test Thickness  26.641 mm 1.05 in 
Measured Mass 77.34 g 0.17 lb 
Density 32.45 kg/m³ 2.03 lb/ft³ 
Upper Surface Temperature 13.02 °C 55.44 °F 
Lower Surface Temperature 35.02 °C 95.04 °F 
Temperature Differential 22.00 °C 39.60 °F 
Mean Temperature 24.02 °C 75.24 °F 
Rate of Heat Flux 22.11 W/m² 7.01 BTU/h∙ft² 
Thermal Conductance 1.01 W/m²∙K 0.18 BTU/h∙ft²∙°F 
Thermal Resistance 1.00 K∙m²/W 5.65 °F∙ft²∙h/BTU 
Thermal Conductivity 0.02678 W/m·K 0.186 BTU∙in/h∙ft²∙°F 
Thermal Resistivity 37.35 K∙m/W 5.39 °F∙ft²∙h/BTU∙in 

                                            
1 Thickness of the specimens swelled due to removal of both skins for contact in HFM. Specimens were exposed to a rain cycle during Xenon 
weathering. 
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APPENDIX C 
 

Air Permeance Properties Detailed Procedure and Test Results. 
 

(3 Pages) 
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C AIR PERMEANCE  
 
 PROCEDURE 
 

Test Frame: 305 mm x 305 mm (nominal) - stainless steel tray 
 

Test Area: 0.0645 m2  
 
 No. of Specimens:    Three (3) 
 
 Sealant:      Type 1 Mono Silicone (100% Silicone) 
         60% microcrystalline wax; 40% refined crystalline paraffin wax 
 
 Equipment:      Mass Flow Meter,              MII# A09200 
  Manometer, MII# B12064 
  Digital Calipers, MII# B10963 
 Multimeter, MII# B05011 
 Conditioning Room, MII# B14944 

 
Thickness:      49.19 mm (1.94”) – average of 3 specimens 

 
Pre-Conditioning:  90 days at 23 ± 2°C; 50 ± 5% RH 
 
Conditioning Dates: 2020-05-12 to 2020-08-13 

 
Heat Aging: 70 ± 2°C, ambient RH for 336 hours 
 
Heat Aging Dates: 2020-09-15 to 2020-09-29 

  
 

The initial air leakage rate was measured by exhausting the air within the test chamber at a rate 
required to maintain the following incremental test pressure differentials of 25, 50, 75, 100, 150, and 
300 Pa (0.52, 1.04, 1.57, 2.09, 3.13, and 6.27 psf), followed by decremental pressure differentials of 
100, 75 and 50 Pa (2.09, 1.57, and 1.04 psf). Simultaneously, the test specimen was monitored for 
any physical changes 
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 RESULTS 
 

A summary of as-received (90 day conditioning) and conditioned air permeance test results can be found 
in Table B1. The corresponding calculated flow vs differential pressure graphs can be found in Figure B1 
and B2, respectively. SI units are the primary unit of measure. 

 

Table B1 – Air Permeance Averages in Accordance with CCMC TG 07 27 09.01 – Appendix E4  
Average of Element Sample Numbers: 20-06-B0040-D-AP1 to AP3 

Differential 
Pressure 

Unconditioned  
(Prior to UV &  

Heat Exposure) 

Conditioned  
(Post UV &  

Heat Exposure) 

Requirement Comments Calculated Air 
Flow   

(Infiltration) 

Calculated Air 
Flow   

(Infiltration) 

Pa (L/s·m2) (L/s·m2) 

25 0.0013 0.0015 

Conditioned 
(Post UV &  

Heat Exposure): 
Specimen shall not 

increase by more than 
110% of original value 

 
 

107% increase. 
 

Post  
UV & Heat 

Exposure Meet 
Requirements. 

 
 

50 0.0020 0.0023 

75 0.0026 0.0029 

100 0.0031 0.0035 

150 0.0041 0.0045 

300 0.0065 0.0070 

100 0.0034 0.0036 

75 0.0027 0.0029 

50 0.0019 0.0022 
 Average Sample Thickness: 49.19 mm (1.94") 
 

*Meets the post UV and heat aging exposure air permeance requirements outlined in Table E4 of CCMC 
TG 07 27 09.01 for ABS Durability Criteria for Foam Plastic Insulation. 
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Figure B1 - Average Calculated Flow vs. Differential Pressure for Infiltration, Prior to UV Exposure 

Prior to UV + Heat Exposure 
 

 
Figure B2 - Average Calculated Flow vs. Differential Pressure for Infiltration, Post UV Exposure 

Post UV + Heat Exposure 
 



  
 
Evaluation of ‘Boreal Nature Elite’ SPF Material for Durability Properties Appendix D 
For Genyk  Report No. 20-06-B0040-D 
  
 

 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Accelerated Weathering Detailed Procedure and Test Results. 
 

Element Report No.: 20-06-B0040-W1 
 

(15 Pages) 
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