RESNET® Standards Public Comment and Proposed Change Form
Comment/Explanation*: 
Include your justification for your proposed change to the draft standard below.
_________________________________________________________________________________________ I oppose the use of a 10 percent modeling void fraction for insulated surfaces categorized as Not Properly Installed. In cases where the insulation installation contains 2-5% insulation voids as prescribed by the original definition of a Grade III installation, the HERS Index increase is as large as 5 points in cold climates where all of the component insulation is either fibrous cavity insulation or blown insulation. Table A shows results from a number of climates for a 2,400 ft2, 2-story, 3-bedroom homes on crawlspace whose envelope components are consistent with 2021 IECC requirements.
	Table A. HERS Index changes by climate
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Increasing the void fraction from 5% to 10% for these homes would double this increase in HERS Index.
One of the justifications used for increasing the void fraction from 5% to 10% is a U-factor/R-Value evaluation of void fractions. This evaluation examined only an R-11 insulation cavity and the intermediate wood studs. Due to the lack of internal and external wall skins that provide additional thermal insulation, such an analysis tends to significantly enhance the apparent performance degradation of insulation voids. A similar analysis is conducted here using a wall system that achieves a U-factor of 0.084 using R-13 cavity insulation (the minimum frame wall thermal performance in climate zones 1 and 2 for the 2021 IECC). This analysis yields the results in Table B, which show that the normalized U-Factors for the cavity and stud only wall system as compared with the full R-13 wall system are almost double. At 5% void fraction the normalized U-Factor for the full R-13 wall system in 1.113, which represents an 11.3% performance degradation. For the cavity and stud only variation, the normalized U-Factor for the 5% void fraction is 1.183, which represents an 18.3 % performance degradation. To better illustrate this fact Figures 1 and 2 graph these Table B normalized R-Value and U-Factor data.
	Table B. Overall Frame Wall R-Value and U-Factor
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Figures 1 and 2 show that for a 5% insulation void fraction the whole wall normalized effective R-value is degraded by about 10%. Likewise a 10% void fraction would represent an almost 20% degradation of the whole wall normalized effective R-value. For the cavity only results these normalized effective R-values degradations are significantly increased to approximately 15% for a 5% void fraction and 27% for a 10% void fraction.
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	Figure 1. Normalized effective R-Values versus void fraction for R-13 wall system. 
	Figure 2. Normalized effective U-Factors versus void fraction for R-13 wall systems


Analysis of insulation voids by examination of only the insulation and stud leads to an exaggerated impact of the void fraction on the entire wall system. 
For the above reasons, void fractions in excess of 5% are unwarranted. The need for such increases is misrepresented in the U-Value analysis conducted as justification for this proposal due to the fact that the wall skins contribute significantly to the overall performance of walls. Further, we see in the R-value and U-Factor data that a 5% void fraction results in a 10% performance degradation. Increasing the modeled void fraction to 10% will misrepresent the insulation system performance and result in unreasonable HERS Index penalties for wall system that cannot be inspected, as is the case for existing homes. 
Furthermore, there is no technical justification for increasing the void fraction from 5% to 10%. The original Grade III void fraction of 5% was set to represent wall systems that were observed in the field to contain void fractions between 2% and 5%. Therefore, the void fraction originally used for Grade III insulation installation was tied to the void fraction actually observed. The proposal here to increase the modeled void fraction from 5 percent to 10 percent is not tied to any particular field observation of void fraction. Thus, substantive technical justification for this proposed modeling void fraction change is lacking.
One of the justification documents for this proposed change to modeled void fraction from 5 percent to 10 percent states the following:
“The modeling impact is not in alignment with the current assessment of Grade 3 insulation which currently is assigning Grade 3 to installations that have gaps and voids that are greater than 15% of the installation”
This justification statement is incorrect and heavily misleading in that the Standard actually states the following:
“. . . no more than 15 percent of the total insulated area (cavity) shall be compressed or contain gaps or voids in the insulation.”
Therefore, the current standard does not necessarily misrepresent the modeling impact of a 5% void fraction because the current standard does not specify any void fraction. Rather it specifies a surface area percentage that contains compressed insulation OR contain gaps and voids. This is clearly not the same as specifying a void fraction of 15% or greater. Further, the proposed change to this appendix effectively removes the compressed insulation issue by requiring that the compressed R-value rather than the labeled R-value be used in modeling compressed insulation. Thus, this proposal mischaracterizes insulation voids buy lumping them into a 15% factor that includes both insulation compression and gaps and voids while at the same time removing compression from the equation by requiring that it be included in the modeled R-value of the insulation. There is little question that insulation compression and gaps and voids should not be combined so the proposal got one part correct. However, the second part – the insulation void fraction – is not supported by any field evaluation in the proposed standard.
[bookmark: _GoBack]Proposed Change to the Draft Standard*
Use “strikethrough” and “underline” formatting to indicate all proposed changes. Changes must be shown with “hard-formatting” strikethrough and underline, not “track changes”.
____________________________________________________________________________________________4.2.2.3.2.2 Insulated surfaces categorized as “Grade II” shall be modeled such that there is no insulation R-Value for 2 percent of the insulated surface area and its measured or labeled value, including other adjustments,[footnoteRef:1] for the remainder of the insulated surface area (not including framing or other structural materials). Insulated surfaces categorized as “Grade III” Not Properly Installed shall be modeled with the Assessed R-value that is determined in accordance with Appendix A for 90% of the insulated surface area and such that there is no insulation R-Value for 5 10 5 percent of the insulated surface area.,3 and its measured or labeled value, including other adjustments,[footnoteRef:2] for the remainder of the insulated surface area (not including framing or other structural materials).  [1:  (Informative Note) Such as compression and cavity fill versus continuous.
3 (Normative Note) The Assessed R-value shall include the installed insulation only and shall not include framing or other structural materials.]  [2:  (Informative Note) Such as compression and cavity fill versus continuous.] 
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R-13 wall R-Value U-factor nR-val nU-fact

0% 11.84 0.084 1.000 1.000

5% 10.64 0.094 0.898 1.113

10% 9.66 0.104 0.815 1.226

15% 8.84 0.113 0.746 1.340

20% 8.15 0.123 0.688 1.453

25% 7.56 0.132 0.639 1.566

Cavity only R-Value U-factor nR-val nU-fact

0% 9.22 0.108 1.000 1.000

5% 7.79 0.128 0.845 1.183

10% 6.75 0.148 0.732 1.366

15% 5.95 0.168 0.645 1.549

20% 5.32 0.188 0.577 1.733

25% 4.81 0.208 0.522 1.916
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0% Void 5% Void

Duluth 7 64 67 3

San Fancisco 3C 68 69 1

Baltimore 4A 65 67 2

Phoenix 2B 61 63 2

Miami 1A 64 65 1

0% Void 5% Void

Duluth 7 67 72 5

San Fancisco 3C 69 72 3

Baltimore 4A 67 70 3
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