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Testing R-values

Polyisocyanurate’s R-values are found to be less than their LTTR values

by Mark S. Graham

In late 2014, NRCA conducted limited
R-value testing of polyisocyanurate insulation
products. The test results show R-values lower
than the product manufacturers’ published
long-term thermal resistance (LI'TR) values.

2014 testing

NRCA obtained seven
samples of newly manu-
factured (uninstalled)
2-inch-thick, permeable-
facer-sheet-faced polyiso-
cyanurate insulation made
by six U.S. manufactur-
ers. The samples were obtained from NRCA
contractor members throughout the U.S.

The samples were provided to a nationally
recognized R-value testing laboratory, R & D
Services Inc., Cookeville, Tenn., for R-value
testing according to ASTM C518, “Standard
Test Method for Steady-State Thermal Resis-
tance Properties by Means of the Heat Flow

Meter Apparatus.” The samples were tested
“as received,” meaning without additional
aging. The samples ranged in age from three
months to 19 months at the time of testing.

R-values were tested at a 75 F mean refer-
ence temperature, as well as at 25 F 40 F and
110 E Although R-values tested at the 75
F mean reference temperature typically are
reported in insulation product manufactur-
ers’ literature, NRCA views the additional
test temperatures as being more representa-
tive of actual in-service conditions.

Data from this testing is provided in the
figure.

Analysis
Review of the 75 F data reveals the average
of the results are less than the products’ pub-
lished LT TR values. Only three of the seven
specimens have R-values greater than 5.7 per
inch for a 2-inch-thickness.

The LTTR concept is intended to repli-

cate a 15-year time-

Data from NRCA's 2014 polyisocyanurate Rvalue testing
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Sample R-value, per inch thickness (2-inch specimens) weighted average of
number 25 F 40 F 75 F 110 F a product’s R—Value,
which corresponds to
1 3.765 4.757 5774 5118 duct
a product’s R-value
2 3.909 4.719 5.444 4.958 after five years of
3 4737 5.350 5.371 4.810 aging. Because none
of the products tested
4 3.506 4.509 5.828 5.227 were even close to 5
5 4.221 5.269 5.522 4.929 years old at the time
of testing, all their
6 3.775 4.854 5.889 5.247 rested Rovalues at 75
7 4.431 4.878 5.058 4.581 F should be some-
Average | 4.049 4.905 5.555 4.981 what above their pub-
(mean) lished LT'TR values.
In 2009, NRCA
Standard 0.432 0.302 0.297 0.239 o .
devidfi conducted similar
eviation R-value testing of

polyisocyanurate

insulation samples, and the results were
much the same.

Review of the current test data at 25 E 40
F and 110 F shows tested R-values are nota-
bly lower than those tested at 75 E

Comparing current test data with the 2009
test data reveals the current test values are
somewhat lower. For example, the average of
the current 25 F R-values is 4.049 compared
with 4.744 in 2009. At 40 F, the average of
the current R-values is 4.905 compared with
5.39 in 2009.

NRCA's recommendations

Although the 75 F mean test temperature
may be useful for product comparison and
labeling purposes, based on NRCA's testing,
it is clear this parameter is not representa-
tive of in-service conditions. For this reason,
NRCA recommends designers consider poly-
isocyanurate insulation products’ in-service
R-values for the specific climate where a
building is located.

NRCA recommends designers using poly-
isocyanurate insulation determine thermal
insulation requirements using an in-service
R-value of 5.0 per inch thickness in heating
conditions and 5.6 per inch thickness in
cooling conditions.

Furthermore, NRCA recommends design-
ers specify polyisocyanurate insulation by its
desired thickness rather than its R-value or
LTTR value to avoid possible confusion dur-
ing procurement.

Additional information regarding the use
of polyisocyanurate insulation is provided in
The NRCA Roofing Manual: Membrane Roof
Systems—2015.& @
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