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R-value history

Polyurethane and polyisocyanurate insulation

1960-70s: ASTM C518

—R=7.2 perinch

1980-90s: RIC/TIMA 281-1 and PIMA 101
—R=6.6perinch

1996: ASTM C1303 (LTTR)

2003: LTTR labeling (PIMA Quality Mark™)
— LTTR = 6.0 perinch

2013: PIMA Quality Mark‘™ update
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New LTTR values for polyiso.

New minimum LTTR values

PIMA Quality Marke™ program (minimum values)

Revised LTTR values

Thickness (inches)

New LTTR values
per inch thickness

New LTTR values

per thickness

1 5.6 5.6
2 57 114
3 5.8 17.4
4 5.9 23.6

“Tech today,” Professional Roofing, August 2013
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Comparing existing vs. new LTTR values

Thickness LTTR New LTTR
(2004 - 2013) (2014 -)
linch 6.0 5.6
1.5 inches 9.0 8.6
2 inches 121 11.4
3inches 18.5 17.4
4 inches 25.0 23.6
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New LTTR values for polyiso.

NRCA recommends designers specify
polyisocyanurate insulation by thickness

— not R-value or LTTR.
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INDUSTRY I1SSUE UPDATE

Polyiso’s R-value

NRCA recommends polyisocyanurate insulafion be specified by its desired thickness

his month, ULS. insulation will

the Insulation A PIMA)

begin repoeting log-term thermal resisance (LTTR) vaues
based on updated and revised test methods. As 2 resalt, LTTR
values will be less than values previously used.

Theery of foam aging
The Rovalue of dosed-cell. palysocyanurate insulation i affected
by the amount of gas in the foass cels. Because the Rovalue of
mast blowing agents (gases) is preater tham that of air, polyiocy
asurate insulation’s R-value s greatest when there is mose blowing
apest and less air im the foam’s cells.

Daring polyisocyanurate insulatios's service life, air diffuses
ingo the foarm's cells and the blowing agent diffuses out or partially
dissolves into the cells polymer matrix. Each of these processes oc-
urs at rates dependent upos temperature, peessuse and the foams
polymer type, gas type 2nd adl structure. Genesally,the imward di
fission of 2 cccurs at 2 much faster rae than the ourward diffusion
of the captive blowing 3pest. Diffusion raes also 2z afected by the
foam's thickness and type of facer sheets.

Because of this phenomenon, the R-valu of

aditioning proceduse (PIMA 101) called for preconditioing
foam samples at room conditions (75 F) for 180 days before R-
value tesing, This precondiiosing was 2a eafly suemge  addresing
polyisocyasurate insulatios’s R-value loss over time. Using RIC/
TIMA 2811 or PIMA 101 conditioning, Rovalues of about 6.6
per inch thickness wese reported.

In 1987, based oa extensive testing of in-serviee Rovalues,
NRCA and the Midwest Roofing Contractors Asociation issued
joist technical buletin regarding the in-service R-vakues of polyiso-
cyasurate and polyurethane imssiation. The bulletin recommended
using an in-service Rovaluse of 5.6 per inch of foam thickness. This
in-service R-value was intended to account for polyisocyamurate
insulation's R.value kasses over time and provides 3 moee realistic
design Revabue for polyisocyasurate insulatica during 2 oof sys-
temis entiee design lfe.

oTR
During the carly 19905, Ozk Ridge National Laboeatory (ORNL),

insudation is pot constant. Its Rovalse is highest sooa after man-
ufacturing and decreases 2t 2 relatively significant rate during the
eariest portion of s service life. As polyisocyanurate insulation
apes further, s R-value decreases at 2 sower rate until the pas con-
centration in the foam's cells equals the pas concentration in air, 2t
which point iss Rovalue no longer changes with time.

Revalue testing
The Rovalue of most insulation products used in the rofing indus-
try s tested using ASTM CS18, “Standand Test Method for Steady-
State Thermal Transmission Properties by Means of the Heat Flow

Meter Apparats.” originally published in 1963,

When ureshane foam and later polyisocyanusate insulation
boands wese introduced to the U.S. roofing industry, their Rovalies
typically were repored using ASTM CS18 sesting conducted im-
‘mediately afies manufacturing and befoee the ol gas had diffused
from the foass cells 3nd been replaced with 2ir. As 2 esult, R-
igher per inch thickness were reported.

Bepianing in the 1980, the Roof Insulation Commitiee
of the Thermal Insulation Manufacturers Asociation’s (RIC/
TIMAS) conditioaing procedure (RIC/TIMA 281.1) and later

values of 7.2 ar

Ouk Ridge. Tenn.. with NRCA, PIMA and The Soc-
ety of the Plastics Industry, conducted reseasch that led to the devel-
opment of 2 mew methodology for asessing aged Rovalues for dosed-
el plastic foam imsslation. This methodology involves thin slicing
and accelerated ping of polyisocyanurate issslation specimens and
testing their R-values wsing ACTM C518—a process caled LTTR.

In 1995, ASTM lstermational published an LTTR test method,
ASTM C1303, “Standard Test Method fo Estimating the Long-
Term Change in the Thermal Resistance of Unfaced Rigid Closed-
el Plastic Foams by Sticing and Scaling Under Controlled Lab-
oratory Conditions.” based upon this new methodology.

In 1998, the Standards Council of Canada and Underwriters
Laboratories of Canad published CAN/ULC-S770, *Standard
Test Method for Desermination of Long Term Thermal Resistance
of Closed- Cell Thermal Insulation Foams.” CAN/ULC-S770 is
based on ORNIL research and ASTM C1303 and provides Rovalue
data based on 2 15-year time-weiphted sverage. conresponding to 2
prodiscts Rovalue five years afier masufacturing.

Bepinning in 2003, US. polyisocyanurate insulation mans-
facturers began reporting LTTR vabues using a third-party certifica-
tion program, referned to 2s PIMA' QualityMark= peogram. This
program used the 2003 edition of CAN/ULC-S770 for LTTR
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