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Effective R-value Calculations with 

Closed-cell Spray Polyurethane Foam Insulation Systems

To Whom It May Concern:

We request a review be completed of the Engineering Report that was provided testing and comparing the performance of a 2# closed cell spray foam system, a 0.5# open cell spray foam system and loose-fill fiberglass tested in attic configurations.  The loose fill fiberglass was installed on to of the flat ceiling, and the spray foam systems were installed directly to the underside of the roof deck.  This evaluation was conducted by R & D Services, using the Oak Ridge National Laboratory (ORNL) Large Climate Simulator at Oak Ridge, TN, which is a Department of Energy site.  This test shows the performance difference between stated R-values and those calculated from the large climate simulator.  

The prescriptive section of the Residential Building Code calls out for specific insulation requirements using only R-values, not performance.  The International Energy Efficiency Code provides for an alternate to this process, when a test report generated by an engineer can document the performance of an insulation material.  Local building codes typically have a process for accepting performance evaluation for alternative applications.  Please check with your building code official for final determination.

The test indicates that fiberglass performance is an average 56% of stated R-value or as measured per the ASTM C-518 procedure.  Therefore, the required R-value that is prescribed in the building code for a specific house, could be considered 56% less if a better performing insulation is being used.  i.e. ) R-38 required by code x 56% = R-21 in actual performance

We believe that this required R-value could be cut nearly in half because of the above referenced test report.

Now, we would take the corrected R-value for our closed-cell 2 pound per cubic foot spray foam (BASF Polyurethane Foam Enterprises Residential Wall Foam) installed in a roofing assembly.

Table 6 shows the closed-cell foam ASTM C-518 values in the range of R-6.4 to R-7.1.  The performance summary on the last page shows a 77% average performance level for closed cell foam.  If we take the average R-value (high to low temp. conditions) using C-518 which is 6.75 and multiply it by the 77% performance factor from the test, it will create a corrected R-value of 5.2 per inch for our 2# closed cell foam.

Divide the performance requirement (R-21 above) by 5.2 corrected performance R-value for the closed cell foam, and the thickness of foam becomes approximately 4" of 2# closed cell spray foam that will perform the same as a R-38 prescribed by the insulation requirement charts found in the residential codes, when comparing the performance to a loose-fill insulation system.
Thank you for your time and please feel free to reach us at 800-888-3342 for any additional questions.
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