EVT — EQuUIvisCOUS TEMPERATURE

IN BuiLr-upr ROOFING
By ARMA

system for building owners for over a century. In recent

years, there has been discussion in the industry regarding
the Equiviscous Temperature (EVT) of roofing asphalts and the
accuracy in product labeling for built-up roofing applications. The
EVT is the suggested application temperature for built-up roofing
systems that gives the asphalt the viscosity necessary to achieve
proper interply mopping thickness and adhesion. It was developed
and should be used for hot-mopped, unmodified, built-up roofing
systems. Other systems, such as those using SBS modified mem-
branes, may require a different application temperature.

Built-up Roofing Asphalt (BURA) is generally made to a speci-
fication generated by the American Society for Testing & Mater-
ials, Inc. (ASTM). ASTM has developed a standard specification for
asphalt used in roofing (D312-00) that addresses the physical
requirements for various types of roofing asphalts. The D312
standard recognizes that there are a variety of applications in
addition to built-up roofing that use these types of asphalts,
including construction of some types of modified bitumen sys-
tems, bituminous vapor retarder systems, and for adhering insu-
lation boards in some other types of roofing systems. The EVT is
not generally applicable to these other uses.

The physical requirements listed in D312-00 are listed in
Table 1 below.

ARMA member companies produce BURA that adheres to the
ASTM specification and strive to provide the most accurate data
possible on their materials. Whether it is indicated on each car-

B uilt-up roofing (BUR) has been a highly successful roofing

ton, a bill of lading for bulk shipment, or a BURA Information
Sheet included with the product (see example, page 28), the EVT
is critical to help assure proper adhesion, waterproofing, and
application rate in BUR systems. Product labels clearly identify
manufacturers, type, flashpoint, EVT, production location, and
production date.

The EVT is the temperature at which asphalt achieves its opti-
mum viscosity of 75 centipoise for mechanical application or 125
centipoise for mopped application. ASTM 1079 stipulates that the
EVT must be measured in the mop bucket or in the mechanical
spreader; one should not attempt to achieve EVTs on the deck
itself. Research to develop the current EVT was performed by the
National Roofing Contractors Association (NRCA), the Trumbull
Asphalt Division of Owens Corning, and Koppers Company, and
detailed in NRCA Technical Bulletin 2-91 in 1991. NRCA and
ARMA still use that definition of EVT and it has withstood the test
of time.

There are several properties that may influence the perfor-
mance of bitumen, such as the softening point, penetration, duc-
tility, flashpoint, and solubility.

Softening Point

The softening point is the temperature at which a particular
bitumen softens. Ring and ball softening point is in the ASTM
BURA specification because it is one factor in determining resis-
tance to flow of the asphalt at rooftop temperatures. Higher soft-
ening points allow BURA to be used on higher roof slopes without

Type | Type 1l Type 1l Type IV Test
Methods
Min. Max. Min. Max. Min. Max. Min. Max.
Softening Point °C (°F) 57 66 70 80 85 96 99 107 ASTM D36
(135) (151) (158) (176) (185) (205) (210) (225)
Flash Point “C ('F) 260 - 260 260 - 260 - ASTM D92
(500) (500) (500) (500)
Penetration, Units, dmm:
@ 0°C (32°F) 3 - 6 6 - 6 - ASTM D5
@ 25°C (77°F) 18 60 18 40 15 35 12 25
@ 46°C (115°F) 90 180 - 100 - 90 - 75
Ductility @77°F, cm 10.0 - 3.0 2.5 - 1.5 - ASTM D113
Solubility in 99 - 99 99 - 99 - ASTM
Trichoroethylene % D2042

Table 1: physical requirements listed in D312-00.
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slippage problems. One issue with softening point that needs to

be kept in mind is the fact that when stored at high temperatures,

asphalt can “drop back” or “fall back” to lower softening points.
This phenomenon is really a reversal of the reactions that cause
the increase in softening point during air blowing. The higher the
storage temperature and the longer the storage time, the worse
the drop back. It is detected most frequently at temperatures
above 450°F (232°C) and is of immediate

concern above 5S00°F
(260°C). Clearly,

asphalt. Overheating can mean that the EVT drops to much lower
levels than is being used to apply the asphalt and the result can
be low interply mopping levels.

In addition to dropback concerns, overheating can cause
explosions and fire and can lead to asphalt fume exposures for
workers well above the TLV estab-
lished by ACGIH and the exposures
recommended by NIOSH. The

asphalt should never be heated
above 550°F (288°C), and should
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Flashpoint

Flashpoint is one critical
measure of explosion hazards with BURA. 1t is the temperature at
which an open cup of asphalt builds up enough combustible
vapors over the surface to ignite in the presence of a flame or
other ignition source. Asphalt should never be heated higher than
25°F (14°C) below its flashpoint. The minimum flashpoint in the
ASTM specification is S00°F (260°C). Moreover, no asphalt, regard-
less of flashpoint, should ever be heated over 550°F (288°C).

Overheating

Overheating asphalt in an open kettle changes it through loss
of volatiles and reactions, which can change its flexibility, its
adhesive qualities, and resistance to weathering. The extent of the
damage resulting from overheating depends on the temperature
and the length of time the asphalt is maintained at the high tem-
perature. Overheating can cause softening point reductions and
slippage problems. It can also cause reductions in the EVT of the
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get a true bulk temperature. On-the-job conditions may warrant a
phone call to the asphalt suppliers’ technical service centers to
verify the proper EVT and flashpoints. B
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0917; fax: 202/223-9741; or visit the ARMA website at:

October 2003



By Jared Blum

Polyisocyanurate insulation being installed on a roof deck. Photo courtesy of Firestone Building Products Co.

n the 21st century, building owners, architects, specifiers,

and physical plant managers look for high quality building

products that are cost effective, energy efficient, and support-
ive of the environment. While the roofing marketplace has a num-
ber of quality thermal insulation products, recent developments
have made polyisocyanurate (polyiso), already the nation’s leading
roof insulation product, an even more appropriate choice for long-
term building performance. Using non-ozone depleting and non-
global warming blowing agents in the manufacture of the
insulation, polyiso manufacturers now utilize the most advanced
scientific method to assess the long-term thermal resistance
(LTTR) of their insulation products.

Long Term Thermal Resistance (LTTR)

For architects and specifiers, providing R-values that accu-
rately describe long-term thermal performance has been an issue
of increasing importance. In the 1980s and 1990s, the polyiso
industry used PIMA 101 (RIC/TIMA 281-1), a six-month condi-
tioning procedure, to report R-value. This practice allowed for an
“apples-to-apples” comparison of R-values from different manufac-
turers. During the past several years, polyisocyanurate rigid foam
insulation manufacturers have participated in research projects in
both the United States and Canada resulting in consensus labora-
tory methods that can be used to determine the design LTTRs of
permeably-faced plastic insulating foams typically used as roof
insulation.
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In 2003, the members
of PIMA, the Polyisocyan- POLYISO
urate Insulation Manu- THICKNESS LTTR
facturers Association, (inches) R-VALUE
transitioned to a new way
to determine the thermal 1 6.0
insulation efficiency of 15 90
permeable-faced prod- - .
ucts. LTTR represents the 2 12.1
most advanced scientific
method to describe the 2.5 15.3
long-term thermal resis- 27 16.6
tance of foam insulation
products using blowing 3 18.5
agents such as hydrocar-
bons. LTTR has many 3.5 21.7
advantages. It provides a 4 250
technically supported,

more descriptive measure
of the long-term thermal resistance of polyiso insulation. It is an
advanced test method, based on consensus standards in the
United States and Canada. It applies to all closed-cell foam insu-
lation with blowing agents other than air and provides a better
understanding of the thermal performance of foam.

The chart above provides a representative overview of LTTR
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values, confirmed by third-party testing, for third generation/zero
ozone depletion potential (ODP) polyiso foam insulation.

Third Generation Blowing Agents:

On January 1st of this year, the polyiso industry began using
new, zero ozone-depleting blowing agents in the manufacture of
its foam insulation products. Blowing agents are one of the three
basic components of polyiso insulation. The blowing agent is the
ingredient that expands the foam and then remains contained in
the closed cells, thereby enhancing the foam’s thermal perfor-
mance. This new generation of polyiso foam insulation is manu-
factured with hydrocarbon blowing agents instead of HCFC-141b.

The transition has been smooth, and product performance has

continued to meet industry standards. In fact, PIMA manufactur-
ing members have installed over one billion board feet of the new
polyiso throughout North America over the past three years, and
reported no difference in product performance. This is further
supported by the extensive use of the new polyiso in Europe over
the same time period, with similar results.

Polyiso foam insulation proves to be increasingly the product
of choice for the commercial roofing industry, with an impressive
55% market share, according to a 2002 NRCA market survey. Its
widespread use can be attributed to the fact that it is one of the
most energy-efficient and cost-effective insulation materials used
in roofing applications today, and to factors such as:

¢ The highest R-value per inch with long-term thermal per-

formance validation;

*  Compatibility with all types of roofing systems; and

¢+ It meets both FM 4450 and UL 1256 for direct application
over steel decks without a coverboard.

PIMA believes the dedication of its member manufacturers to
innovation is a testament to the ingenuity and commitment of the
industry in achieving the highest possible environmental perfor-
mance for its products. The products’ combination of zero ozone
depletion and zero global warming potential, with their perfor-
mance in reducing energy use and reducing CO, emissions,
should solidify polyisos’ place well into the 21st century. B
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