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The misconception is that open-cell foam requires 5.5 thickness to
achieve air barrier status; whereas closed-cell foam is classified as
an air barrier at about 1 thickness. The authoritative and required
standard that verifies a product s performance as an air barrier is test
ASTM E 283 as listed in section R806.4.2 of the 2006 IRC
(International Residential Code). The manufacturer s ESR Report is a
resourceful document that will state whether the insulation has been
tested in accordance with ASTM E 283. Open-cell foam that is in
accordance with ASTM E 283 minimizes air leakage as effectively as
closed-cell foam and likely does so without the use of HFCs. By
contrast, most closed-cell products still use HFCs as blowing agents.

Using open-cell foam that meets air barrier requirements and uses
water as the only blowing agent (no co-agent such as HFC-245fa) is
a good way to increase sustainability in building.

Open-cell foam can absorb more water than a closed-cell product
when submerged. It should be noted that submergence testing does
not reflect a real life scenario. Apart from this point, water absorption
is not the only factor that determines insulation performance. The
spray foam selection process should also take into account the
material s drying potential and performance afterward. When
spraying the underside of a roof deck in hot/humid climates, for
instance, a key advantage of applying air-impermeable, open-cell
insulation is that it does not hold onto water. In the event of a roof
leak, water drains straight through the insulation by gravity rather
than being trapped against the roof sheathing where it could
contribute to roof rot. Upon drying, some open-cell products return to
their original state without warping or distortion, and the effectiveness
of the insulation is fully restored.! This is not possible with closed-cell.
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Open-cell foam doesn t offer the structural strength that is delivered
when using a more rigid (closed-cell) product. While the application
of closed-cell foam may provide compressive resistance and
increased racking loads, structures must meet structural code
requirements without relying on the type of foam.




In fact, applying an open-cell, flexible foam versus a rigid product
delivers a key advantage to enhancing structural integrity. Open-cell
foam cures soft and stays flexible so that when the framing members
expand and contract with temperature and humidity changes, open-
cell foam will flex with the substrate to help ensure a reliable air-seal.
In contrast, rigid closed-cell foam may develop cracks because it is
not able to flex enough. This compromises the air-seal and results in
air leakage.
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Open-cell foam doesn't deliver high R-value. While R-value has been
the standard for comparing the energy efficiency of insulation,
building science experts tell us we can take performance beyond R-
value. In fact, an insulation that works to air-seal the building
envelope can outperform products that deliver higher R-value. And
while both open-cell and closed-cell foams deliver optimal R-value
and air-sealing, the blowing agents used in closed-cell insulation can
cause thermal degradation over time. As the closed-cell foam off-
gases, the R-value is diminished and performance is compromised.
Open-cell foam that uses water as the only blowing agent delivers
stabilized R-values because there is no off-gasing. 100% water-
blown, open-cell foam will deliver optimal and consistent energy and
environmental performance for the life of the building.
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Open-cell foam is described as being vapor permeable. By contrast,
closed-cell foam is said to be vapor impermeable. While some water
vapor can move through open-cell foam under the right conditions, if
the material is classed as an air barrier, then it is effective in

controlling the primary moisture transfer mechanism through the
building envelope which is convective (airborne) moisture flow.

In Figure 1, as much as 30 quarts of water is carried through
air leakage via a 1 in® hole in a 4x8 sheet of gypsum board. Only 1/3
guart of water moves through the gypsum board via diffusion
(movement of water vapor from an area of higher concentration to an
area of lower concentration). The tiny air pockets of open-cell
insulation promote quick drying time of the small amount of moisture
that is carried by diffusion. In extreme cold climates (zones 6 &
higher), a vapor retarder is used to restrict diffused moisture flow.
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Source: www.eeba.org




