L.T40

FOAMULAR®
Extruded Polystyrene
Insulation

For Cold Storage Applications

FOAMULAR extruded polystyrene insulation

is suitable for virtually all cold storage insulating
needs, including floors, walls and roofs. FOAMULAR
insulation is adaptable to all types of wall construc-
tion including tilt-up, precast concrete, prefabricated
metal-faced panels and concrete masonry unit con-
struction. It is suitable for use in conjunction with
single-ply roofing membranes, modified bitumen and
built-up roofing membranes over virtually any type
of roof deck, including steel or concrete. Durable
FOAMULAR insulation also performs well under cold
storage concrete floor slabs.

Superior Performance, Compressive
Strength and Applications

FOAMULAR extruded polystyrene insulation is a
closed-cell insulation made using Owens Corning’s
exclusive HYDROVAC® manufacturing process.
FOAMULAR insulation’s resistance to water absorp-
tion and water vapor transmission allows it to main-
tain low thermal conductivity in the presence of the
severe water vapor characteristics of cold storage

applications. FOAMULAR extruded polystyrene insu-
lation is manufactured to comply with ASTM C 578.
See FOAMULAR Insulation Physical Properties chart
below.

Owens Corning offers a variety of FOAMULAR
products for use in cold storage applications depend-
ing on the specific needs of the design and engineer-
ing process.

LT40 insulations with minimum compressive
strengths of 40 psi are capable of accommodating
the more normal floor loads of cold storage
facilities.

Excellent Resistance to Freeze/

Thaw Cycling

FOAMULAR extruded polystyrene insulation has
been tested for its ability to retain critical structural
properties in a severe freeze/thaw environment. It
has been demonstrated that FOAMULAR insulation
retains its load carrying ability (minimum compres-
sive resistance) after 1,000 freeze/thaw cycles. (See
Table 1.)

FOAMULAR Insulation Physical Properties*

ASTM Product/ASTM C 578 Type
Property Methodt FOAMULAR LT40
Thermal conductivity — “k”

(BTU x in/°F x ft2 x h)*

@ 40°F mean temperature Ch18 0.18
Thermal resistance

“R-value” per inch, min.

(°F x ft2 x h/BTU)*

@ 40°F mean temperature C518 5.4
Compressive strength min.

(specification) value (Ib/in?)f D 1621 40.0
Flexural strength (Ib/in® min.)*,§ C 203 100
Water absorption, max. (% by volume)* C272 0.10
Water vapor permeance, max. (perm)*,° E 96 1.1
Water affinity* - hydrophobic
Water capillarity* - none
Dimensional stability, max. (% linear change)* * D 2126 2.0
Linear coefficient of thermal expansion, max.

(in/in/°F)* - 2.7x 107
Flame spread* #*,f E 84 5
Smoke developed* ** 1t E 84 45-175
Oxygen index, min.* ** D 2863 24

* Properties shown are representative values for 1" thick material based upon most recent product quality audit data. + Modified
as required to meet ASTM C 578. i Value at yield or 10%, whichever occurs first. § Value at yield or 5%, whichever occurs first.
¢ Actual water vapor permeance for 1" thick material, value decreases as thickness increases. # Value ranges from 0.0 to value

shown.

** These laboratory tests are not intended to describe the hazard presented by this material under actual fire conditions. f+
Data from Underwriters Laboratories, Inc. Classified. See Classification Certificate U-197. #+ ASTM E 84 is thickness-dependent,

therefore a range of values is given.

Determining Thickness

Thickness of insulation, which determines heat flow
rate, can be determined using the FOAMULAR Insu-
lation Thickness graph and the temperatures found
in the Summer Design Temperatures for Selected
U.S. Cities. Refer to Owens Corning Cold Storage
Technical Guide, Pub. #1-FO-43746.

Design of Concrete Slabs on Grade
Supported by FOAMULAR Insulation
Insulated concrete slabs are common in cold storage
facilities. These slabs and the layers below must be
capable of supporting the live and dead loads im-
posed by vehicles, stationary and/or moving equip-
ment, loaded storage racks and pedestrian traffic.
FOAMULAR extruded polystyrene insulation pro-
vides support beneath insulated concrete floor slabs.
The slab and supporting layers must be designed
with consideration given to the rigidity of each layer.
Proper design avoids excessive deflection which can
result in cracking. Note: It is recommended that fi-
nal concrete slab design be specified by a profes-
sional architect or engineer.

Allowable Stress on FOAMULAR
Insulation Layers

A concrete slab must be capable of distributing loads
over an area of sufficient size so that pressure on un-
derlying layers do not exceed allowable limits. When
FOAMULAR extruded polystyrene insulation is used
below the slab, allowable stress limits are defined
based upon a percentage of FOAMULAR insulation’s
minimum compressive strength, see Technical
Guide, Pub. #1-FO-43746.

Determining Stress
To determine the stress that FOAMULAR insulation
will experience, you will need to know the deflection
of the concrete slab (see Concrete Slab Design For-
mulas) as well as the foundation modulus.
Foundation modulus is a measure of how much a
substrate deflects under a given load, expressed as
inches deflection per inch of thickness or “pci.” The
foundation modulus for various thicknesses of
FOAMULAR insulation can be found in Table 3.

Cold Storage Design Notes

e (old storage facility temperatures should be low-
ered gradually to the operating temperature range
to minimize the possibility of damage to the struc-
ture. Doors should remain partially open during
temperature reduction to relieve internal pres-
sure. Complete any necessary joint caulking after
temperature reduction to allow for surface con-
traction.

Cold storage facilities designed to operate below
freezing should have an installed heat source be-
low the facility floor to protect from frost heave.
Heating capacity must be designed based on the
heat flow rate of the floor slab assembly, the oper-
ating temperature inside the facility and the effi-
ciency of the heating source.








