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Self-Supported Spray Applied Cellulosic Thermal Insulation
This standard is issued under the fixed designation C 1149; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope Loose-Fill Thermal Insulatioh

self-supported spray applied cellulosic fibers intended for use _Assemblies by Means of a Calibrated Hot Box
as thermal insulation or an acoustical absorbent material, or E 84 Test Method for Surface Burning Characteristics of
both. Building Material$

1.2 This specification covers chemically treated cellulosic E 605 Test Methods for Thickness and Density of Sprayed

materials intended for pneumatic applications where tempera- _Fire-Resistive Material Applied to Structural Members
tures do not exceed 82.2°C (180°F) and where temperatures E 736 Test Method for the Cohesion/Adhesion of Sprayed

will routinely remain below 65.6°C (150°F). Fire-Resistive Materials Applied to Structural MemiSers
1.2.1 Type Material applied with liquid adhesive and ~E 759 Test Method for Effect of Deflection of Sprayed
suitable for either exposed or enclosed applications. Fire-Resistive Material Applied to Structural Members

1.2.2 Type I—Materials containing a dry adhesive that is E 859 Test Method for Air Erosion of Sprayed Fire-
activated by water during installation and intended only for ~ Resistive Materials Applied to Structural Members
enclosed or covered applications.

1.3 This is a material specification only and is not intende o o ) )
to deal with methods of application that are supplied by the 3-1 Definitions—Definitions in Terminology C 168 shall
manufacturer. apply in this specification.

1.4 The values stated in SI units are to be regarded as 3-2 Definitions of Terms Specific to This Standard:
standard. The inch-pound units given in parentheses are for 3-2-1 constant mass-no change in successive weighings in
information only. excess of 0.5 % lof specimen mass taken at 4-h mteryals unlgss

1.5 This standard does not purport to address all of the_other\_/wse specified. _Spe_mmer_l should not be always increasing
safety concerns, if any, associated with its use. It is thdn Weight or decreasing in weight. _
responsibility of the user of this standard to establish appro- 3:2-2 cured—the state of the finished product after it has

priate safety and health practices and determine the applica@chieved constant mass. , o S
bility of regulatory limitations prior to use. 3.2.3 curing—the process in Wh|ch the |Iqu.ld veh|clle. is
removed. Normally achieved in ambient building conditions

ds. Terminology

2. Referenced Documents with forced air convection to hasten the evaporation process.
2.1 ASTM Standards: 3.2.4 prepared sample-samples prepared in accordance
C 168 Terminology Relating to Thermal Insulatfon with Section 5 and cured to constant mass prior to conducting

C 177 Test Method for Steady-State Heat Flux Measurethe specific tests. The prepared samples, after reaching constant
ments and Thermal Transmission Properties by Means dfass, as defined in 3.2.1, shall have a density withl@ % of
the Guarded-Hot-Plate Apparatus the manufacturer’'s recommended design density.

C 236 Test Method for Steady-State Thermal Performance 3-2.5 Self supporting-a product that can be tested by the
of Building Assemblies by Means of a Guarded Hot Box Cfiteria imposed by this specification and that will require no
C 518 Test Method for Steady-State Heat Flux MeasureSupportother than itself or the substrate to which it is attached.
ments and Thermal Transmission Properties by Means of 3-2:6 specimer-definition of specimen as used in this

the Heat Flow Meter Apparatdis specification shall be the same as thatgogpared samplén
C 739 Specification for Cellulosic Fiber (Wood-Base) 3.2.4. _ ] ) )
3.2.7 sprayed fiber—chemically treated cellulosic materials,
that are pneumatically conveyed and mixed with water or

1 This specification is under the jurisdiction of ASTM Committee C16 on adhesive, or both, at the spray nozzle and become self-
Thermal Insulation and is the direct responsibility of Subcommittee C16.23 orsupporting when cured.
Blanket and Loose Fill Insulation.

Current edition approved Oct. 10, 2002. Published December 2002. Originally
published as C 1149-90. Last previous edition C 1149-98. -

2 Annual Book of ASTM Standardéol 04.06. 3 Annual Book of ASTM Standardéol 04.07.
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4. Physical Properties finalized, it will become a part of this specification.

4.1 Materials and Manufacture 4.12 Additional Characteristics for Type | Product

4.1.1 The basic material shall consist of virgin or recycled 4-12.1 Substrate Deflectier-Type | applied product shall -
wood based cellulosic fiber. not spall, crack, or delaminate when tested in accordance with

4.1.2 Suitable chemicals shall be introduced to providef-11 Of this specification. .
flame resistance, improved processing, adhesive/cohesive4-12.2 Air Erosion—Type | applied product shall pass the
properties, and handling and application characteristics. air erosion test described in 6.10 of this specification.

4.1.3 The basic material shall be processed into a forn%_ Specimen Preparation
suitable for installation by pneumatic conveying equipment ) , ,
and the simultaneous mixing with liquid at the spray nozzle. -1 Prepare specimens using manufacturer's recommended

4.2 Density—Type | and Type Il samples shall be within equipment and procedures and at _manufacturers maximum
+10 % of the manufacturers stated values when tested ifecommended thickness. Cure specimens to constant mass at
accordance with 6.1. 23 £ 3°C (73.4 = 5.4°F) and 50* 5 % relative humidity

4.3 Thermal ResistaneeType | and Type Il samples shall unless otherwise specified in a specific test procedure. All
be within =10 % of the manufacturer’s stated values whenSPeCimens shall be within=10 % of the manufacturer's
tested in accordance with 6.4. recommended installation density.

4.4 Surface Burning CharacteristiesType | and Type Il g Test Methods

samples shall have a maximum flame spread rating of 25 and . . . .
a maximum smoke developed rating of 50 when tested in 6.1 Density—Density of each sample shall be determined in
accordance with 6.2. accordance with Test Methods E 605.

4.5 Adhesive/Cohesive Strength 6.2 Surface Burning CharacteristiesThe surface burning

4.5.1 Type The applied material shall have a minimum characteristics of Type | and Type Il products shall be deter-

. : : R ined in accordance with Test Method E 84.
adhesive/cohesive bond strength per unit area of five times tHg!ne : . . .
weight of the material under the test plate when tested in 6.3 Adhesive/Cohesive _Strengtll_he ad_heswe/coheswe
accordance with Test Method E 736. strength of the spray applied fiber insulation shall be deter-

4.5.2 Type IThe applied product shall have a minimum mined in accordance with Test Method E 736.

adhesive/cohesive bond strength per unit area of two times th G'A.' Thermal ResistaneeSampIes shall be preF’aTed as in
weight of the material under the test plate when tested i ection 5. The thermal resistance of the spray applied cellulo-
accordance with Test Method E 736 sic fiber insulation shall be as determined by the average of

- ; four specimens tested in accordance with Test Methods C 177,
4.6 Smoldering CombustierType | and Type Il products,
when tested in accordance with 6.5, shall have a weight loss %518' C 236 or C976. The referee method sh_all be Test
greater than 15 % of the specimen weight and shall exhibit n ethod C L. V\/_h_en Test Methed CsigorC Lrris used, the
evidence of flaming. sqrface irregularities will be trlmmed to provide umform
4.7 Fungi Resistance-Type | and Type Il products, when thlckness. When the hot box method is use_d, the_test will be on
X afhe insulation component only or alternatively; if tested as a

growth than the control in at least two of the three repIicateSyStem' the results reported shall include all components of
stem evaluated.

i . ificati 739, 1 iti . .
geAe;:lmens (See Specification C 739, 1986 edition, paragrap‘:‘%(a5 Smoldering Combustion

4.8 Corrosion—Type | and Type Il products, when tested in 6.5.1 Scope—This test method determines the resistance of
accordance with 6.7, shall demonstrate no perforations in thife msulajuon_ to smolder, under Spec'f'c. Iaboratory_ conditions.
' 6.5.2 Significance and Uselnsulation materials that

3-mil metal coupons when observed in close proximity to a ]
40-W appliance light bulb. Notches extending less than 3 mnireadily smolder could have an adverse effect on the surround-

into the coupon edge can be ignored ing structure in the event of exposure to fire or heat sources.
4.9 Moisture Vapor Absorptiocr-Moisture absorption of ggg ’i\gparé!tus fo|_r| Slénc’lfjrﬁ”ng Cqmbusr':lolg Tes; b

Type | and Type Il products shall be no more than 15 % when ~~>" pecimen Holder-1ne specimen holder shall be an

tested in accordance with 6.8. open-top 203t 2 mm (8 0.08 in.) square box, 108 2 mm

4.10 Odor—Type | and Type IlI, applied products shall have (4 =008 in) in_height, fabricated from 18 L:lnited States
no strong, objectionable odor when tested in accordance wit tandard gage stainless steel sheet with the vertical edges of the
6.9 ’ ox overlapped, not to exceed 7 mm (0.27 in.) in seam width,

4.11 Flame Resistance Permanertty: and joined to b_e watertight. . .
4.11.1 The importance of an insulation’s product to main- 6.5.3.2 Specimen Holder PadDuring the test the Spect-
ngen holder shall rest upon a pad of unfaced glass fiberboard

tain its fire retardant characteristics is recognized. A task group . di ) 1o the bott fh . hold
is currently studying methods to ascertain if there is a long ter aving dimensions equal to the bottom of the specimen holder.

- . g he glass fiberboard shall be approximately 25 mm (0.98 in.)
deterioration of fire performance characteristics of cellulose, . ; :
insulation. Should the need for a permanency test method th'Ck' with a density of 40+ 4 kg/m (2.5+ 0.25 Ib/ft).

: - 6.5.3.3 Laboratory Scalescapable of weighing the speci-
determined by this task group and a test method developed arrch]ien holder and sample with an accuracytob.2 g (0.007 02).

6.5.3.4 Drill Press, with vertical movement capabilities in
“This statement on flame resistant permanency was added in March 1987. excess of 114 mm (4.5 in.) and fitted with an 8 mm (0.315 in.)
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diameter drill bit with a minimum usable length of 102 mm L weight loss, %,

(4.0 in.) when chucked. W, = weight of specimen before test, g (0z), and
6.5.3.5Ignition Source—The ignition source shall be a W, = final weight of specimen at completion of test, g
cigarette without filter tip made from natural tobacco, 8% (02).

mm (3.35+ 0.08 in.) long with a tobacco packing density of 6.5.9 Retest—If all three specimens pass, the insulation

0.27= 0.0020 g/cm and a total weight of 1:10.2 g (0.04 0z).  passes. If more than one fails, the insulation is rejected. If any
6.5.4 Sampling—Three specimens per sample shall beone of the three specimens should fail, conduct a retest

tested. consisting of three additional specimens. Should one of the
6.5.5 Conditioning—Sample shall be allowed to dry at 23  three retest specimens fail, the insulation is rejected.

3°C (73.4 = 5.4°F) and 50* 5 % relative humidity until 6.5.10 Results of test: Pass/Falil.

constant mass is achieved. 6.5.11 Precision and BiasThe precision and bias of this test
6.5.6 Test ChamberA draft-protected chamber or hood method has not been determined.

with a suitable exhaust system to remove products of combus- g g Fungi Resistance

tion. Air velocities shall not exceed 0.5 m/s (1.64 ft/s) in the

vicinity of the specimen surface when measured by a hot wir(?h

anemometer.
6.5.7 Procedure
6.5.7.1 Determine tare weight of specimen holder ands

fiberglass shim (after drilling) to nearest 0.2 g and recordS

weight (see 6.5.7.4).
6.5.7.2 After conditioning in accordance with 6.5.5, cut

6.6.1 Scope—This test method covers the determination of
e amount of resistance to the growth of fungi present in
self-supported spray applied cellulosic thermal/acoustical in-
ulation.

6.6.2 Significance and Uselt is necessary to ensure that
pray applied cellulosic insulation materials support no greater
growth of fungi than the surrounding materials of the structure
. . being insulated. Normally the structural materials in question
Specimens 2.03 by 203 2_mm (8 by 8+ 0.08 in.) square to will be wood. Excessive growth of fungi on the insulation
fit snugly inside the_speumeln holder. . .. _could result in loss of efficiency of the insulation, damage to

6.5.7.3 After cutting specimen to t_he correct size, dril 8the structure, and possible health hazards to the occupants of
hole through the thickness of the specimen at the center. US€gg jnsylated structure. The purpose of this test method is to
drill press and steel drill bit described in 6.5.3.4. provide an evaluation of the potential for fungi growth present

6.5.7.4 Insert drilled specimen level with top edge ofi, {he insulation material relative to common wood used for
specimen holder. If required, provide a shim of unfacedframmg.

fiberglass (approximate 0.5 Ibfftunder the specimen that is
cut to fit holder and center drilled to align with specimen.

Carefully cut excess material extending above the ton edae test method consists of chambers or cabinets together with
y . . g ant . p edg uxiliary instrumentation capable of maintaining the specified
the specimen holder. A reciprocating electric knife or saw ha

. . Zonditions of temperature and humidity. The apparatus shall be
been found §U|tablg. Take care that'the center drilled hOIe.'gonstructed to keep light from entering the chamber during the
free of debris and if the shim pad is used, that the hole ISast period

aligned through specimen and pad. : o
6.5.7.5 Weigh specimen and specimen holder, subtract 6.6.4 Sampling-Unless specified by the purchaser, one

weight of empty specimen holder and fiberglass shim if usedgpecimen shall be §electe_d from each_ of three different bags or
Record this as the starting weight of the specimef)( Other packag?js of insulation, as aplpllclable. . d
Calculate the density of the specimen to the nearest 0.%;Ib/ft .GHG.SbI?roce ure—Prepare mineral salts agar in accordance
density shall be within 10 % of the manufacturer's design With Table 1. _ _

density. 6.6.5.1 Sterilize the mineral salts agar by autoclaving at 121

6.5.7.6 With the specimen in the specimen holder and- 2°C (250= 3.6°F) for 20 min. Adjust the pH of the solution
placed on the insulation pad, insert well-lighted cigarette,""'th 0.01 normal NaOH solution so that af_ter sterilization the_
burned no more than 8 mm (0.32 in.), into the formed cavity,P IS from 6.0 to 6.5. Reagent grade chemicals shall be used in
with the lighted end upward and flush with the specimena” tests. Unless otherwise specm_e.d, |; is intended that_ all
surface. Place the specimen in the test chamber and allo{fadents §hal| conform to the SpGCIflqatlons of th.e Committee
burning of the cigarette to proceed undisturbed for at least 1 PN Analytical Reagents of the American Chemical Society,
after which, allow specimen to remain until there is no
evidence of heat or smoke and the bottom of the specimen
holder is cool to the touch.

6.6.3 Apparatus—The apparatus required to conduct this

TABLE 1 Preparation of Mineral Salts Agar

6.5.7.7 After the specimen has cooled to less than 25°C Chemical Amount
(77°F), weigh to the nearest 0.2 g and subtract the tare weight hsﬂzd'g:sizﬁ:aéﬁlf(g‘t:’\éas)so : S-g 9
determined in 6.5.7.1 to arrive at the final net weighity). Potaosum chiorde (Kgl) : 05 g
6.5.8 Calculation—Calculate percent weight loss as fol-  Ferric sulfate (Fe,(SO,)s-9H0) 0.01g
lows: Potassium dihydrogen orthophosphate (KH,PO,) 0.14g
’ Potassium monohydrogen orthophosphate (K,HPO,) 12 ¢

WL = ({W, — W,}/W;) X 100 1) Agar 150 g

Distilled water 10 L

where: Yeast extract 0.02g
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where such specifications are available. 6.6.5.4 Visibility of Innoculum ContreWith each daily
6.6.5.2 Unless otherwise specified, reference to water shafjroup of tests, place one each of three pieces of sterilized filter
be understood to mean sterilized and either deionized gpaper, 1 irf on hardened mineral salts agar in separate covered

distilled water. petri dishes. Inoculate these with the spore suspension from a
sterilized atomizer (an atomizer capable of providing 150600
TABLE 2 Test Fungi for Preparation of Mixed Spore Suspension 3 000 spores per square centimetre). Incubate these in the test
Fungi ATCCA chamber along with samples at 30 2°C (86 = 3.6°F) at a

Aspergillus niger 9642 relative humidity of no less than_95% _and examine these
Aspergillus flavus 9943 controls after seven days of such incubation. There should be
Aspergillus versicolor 11730 copious growth on all three of the filter paper control speci-
Penicillium funiculosum 11797

mens. Absence of such growth requires repetitions of the test.
A Available from American Type Culture Collection, 12301 Parklawn Dr., 6.6.5.5 Comparative Items-A section of untreated southern
Rockville, MD 20852. pine approximately 50.8 by 50.8 by 9.5 mm (2 by 2%in.)
thick. The upper surface of the pine shall be planed smooth and
6.6.5.3 Preparation of Mixed Spore Suspensieblse the shall be employed as a comparative item to determine the
test fungi prescribed in Table 2. Maintain separate cultures ofelative extent of the growth on samples being tested.
these fungi on an appropriate medium such as potato dextrose6.6.5.6 Preparation of Test Sampled-or Type | materials,
agar. However, the culture ahaetomium globosurshall be  determine the amount of liquid adhesive concentrate that
maintained on strips of filter paper on the surface of mineralvould be mixed with 10 g (0.35 0z) of dry material. To this
salts agar. The stock culture may be kept for no more than fourdhesive, add sufficient water to make 37.5 mL of solution.
months at & 4°C (43* 7°F) at that time subcultures shall be Thoroughly mix the 10 g sample and water/adhesive solution.
made, and new stocks shall be selected from the subcultures.Rbr Type Il and Type Il material, add 37.5 mL of water to the
genetic or physiological changes occur, obtain new cultures adry material and thoroughly mix.
specified previously. Subcultures used for preparing new stock 6.6.5.7 Innoculation of Test and Comparative ltem
cultures or the spore suspension shall be incubated at3W  Precondition the test area at 302°C (86 + 23.6°F) and at
(86 = 3.6°F) for nine days or longer. Prepare a sporeleast 95 % relative humidity for at least 4 h. Place each piece
suspension of each of the five fungi by pouring 10 mL of aof wood in a sterile petri dish and moisten with 3 mL of sterile
sterile solution containing 0.05 g/L of a nontoxic wetting agentwater. Aseptically transfer approximately one-third of the
such as sodium dioctyl sulfosuccinate or sodium lauryl sulfaténsulation mix to each of three sterile petri dishes and gently
on each culture. Use a sterile platinum or nichrome inoculatingamp down to a relatively smooth surface to facilitate subse-
wire to gently scrape the surface growth from the culture of theyuent microscopic examination. Inoculate the test and com-
test organism. Pour the spore charge into a sterile 125 mL glaggrative items with the spore suspension by spraying approxi-
stoppered Erlenmeyer flask containing 45 mL of sterile watemately 0.5 mL onto the contents of each petri dish. The spray
and 50 to 75 solid glass beads, 5 mm (0.20 in.) in diameteshall be in the form of a fine mist from a previously sterilized
Shake the flask vigorously to liberate the spores from thetomizer or nebulizer. The petri dish shall be covered and
fruiting bodies and to break the spore clumps. Filter theincubation shall be started immediately following the inocula-
dispersed fungal spore suspension thfoagé mm(0.24 in.)  tion.
layer of glass wool contained in a glass funnel, into a sterile g 6.5.8 Incubation—Maintain test conditions at 36 2°C
flask. This process is intended to remove large myceliafgg + 3.6°F) and at minimum relative humidity of 95 % for 28
fragments and clumps of agar that could interfere with thqiays_ The test chamber shall be kept closed during the
spraying process. Centrifuge the filtered spore suspensiqAcubation period, except during inspection. One means of
aseptically, and discard the supernatant liquid. Re-suspend th@hjeving the proper conditions of temperature and humidity is
residue in 50 mL of sterile water and centrifuge. Wash th&g place the covered petri dishes in a neoprene coated wire petri
spores obtained from each of the fungi in this manner thregish holder (autoclavable) measuring approximately 222 mm
times. Dilute the final washed residue with sterile water so thatgy,in.) wide by 111 mm (2 in.) deep by 190 mm (% in.)
the resulting spore suspension shall contain 1000800 hjgh. The holder is then placed in an autoclavable 1.2 mil
200 000 spore/mL as determined with a counting chamber(olo()lz in.) (0.003 cm) thick polypropylene bag measuring
Repeat the operation for each organism used in the test anghs by 610 mm (12 by 24 in.). A small amount (approximately
blend equal volumes of the resultant spore suspensions &9 mL) of water is placed in the bottom of the bag, and the bag
obtain the final mixed spore suspension. The spore suspensigf sealed with clamps or other means and is placed in an
may be prepared fresh each day, or may be heldatd8C (43  incubator or oven at 3& 1°C (86 = 2°F).
*+ 7°F) for no more than seven days. 6.6.5.9 Inspectior—At the end of the incubation period, the
test and comparative item shall be removed from the test
>Reagent Chemicals, American Chemical Society Specificatidmerican chamber and examined at 40magnification.
Chemical Society, Washington, DC. For suggestions on the testing of reagents not 6.6.6 Report—Report the growth observed on each of the

listed by the American Chemical Society, sdaalar Standards for Laboratory  three samples as being less than, equal to, or greater than the
Chemicals BDH Ltd., Poole, Dorset, U.K., and thénited States Pharmacopeia : :
and National FormularyU.S. Pharmaceutical Convention, Inc. (USPC), Rockville, growth observed on the comparative item.

MD. 6.6.7 Precision and Bias-No statement is made about the

Chaetomium globosum 6205
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precision and bias of this test method since it is a qualitativéop and heavier at the bottom. Hot-air dry the coupons at 105°C
method and no numerical value is obtained. (221°F).

6.7 Corrosion 6.7.5 Preparation of Test Samples

6.7.1 Scope—This test method provides a basis for estimat- 6.7.5.1 For each metal coupon, subdivide a 20 g (0.70 o0z)
ing the corrosiveness of spray-applied cellulosic insulation. sample of insulation into two 10 g (0.35 0z) portions. For Type

6.7.2 Significance and UseThis test method provides a | materials: determine the amount of liquid adhesive concen-
basis for estimating the corrosiveness of spray-applied cellurate that would be mixed with 10 g (0.35 o0z) of dry material.
losic insulation in contact with steel, copper, and aluminum tesfo this adhesive, add sufficient water to make 75 mL of
materials. The test method represents one set of exposuselution for each 10 g sample. For Type Il materials: since the
conditions designed to accelerate possible corrosive effectdyy adhesive is already present, no special preparation is
and may not simulate exposure conditions experienced inequired. Presaturate each 10 g (0.35 0z) portion with 75 mL of
actual field applications. water for Type Il materials (or 75 mL of adhesive/water

6.7.3 Apparatus and Materials solution for Type | materials). Place one presaturated 10 g

6.7.3.1 Humidity Chamber (Test Method Ajir-circulating, ~ Portion into a crystallizing dish on the metal coupon and tamp
capable of maintaining a temperature of 4&9.7°C (120+ the composite specimen (metal coupon and saturated insulation
3°F) and 95+ 3 % relative humidity throughout the active in the crystallizing dish), tamp level using the bottom of a clean
portion of the chamber. suitably sized glass beaker. Place a metal coupon onto the

6.7.3.20ven (Test Method Bair circulating, capable of Presaturated insulation portion and center it in a horizontal
maintaining a temperature of 48.8 1.7°C (120 = 3°F) plane. Place the other presaturated 10 g portion into the

throughout the active portion of the chamber. crystallizing dish to ensure an even distribution of this material
6.7.3.3 Crystallizing Dishessix, glass, 90 mm (3.5 in.) in and to ensure good contact of the insulation with metal.
diameter by 50 mm (2.0 in.) in height. Exercise care in preparing the composite specimens to elimi-

6.7.3.4 Containers six, glass, polyethylene or polypropy- Nate air pockets from forming next to the metal coupons.
lene, with screw cap or friction top lid capable of sealing, 127 6.7.5.2 Do not cover the crystallizing dish. Care should be
mm (5 in.) in normal diameter and 76 mm (3 in.) in nominal taken to avoid evaporation from the composite during prepa-
height. Rubber gloves, clean and in good condition. ration and until it is placed in the testing chamber. Prior to

6.7.3.5 Chemicals—Reagent grade chemicals shall be usedPlacing in the test chamber, the composite specimen shall be
in all test. Unless otherwise indicated, it is intended that aleighed to the nearest 0.1 g (0.0035 02).
reagents shall conform to the specifications of the Committee 6-7.6 Sample Test CycleUse either a humidity chamber
on Analytical Reagents of the American Chemical Society(Test Method A) or an oven (Test Method B) to provide for the

where such specifications are available. required temperature and relative humidity exposure.
6.7.3.6 Water, sterilized and either deionized or distilled  6.7.7 Test Method A-Test Method A is provided for com-
water. pliance with federal standards when required.

6.7.3.7 Test Coupons-Two, 3003 bare aluminum alloy,  6.7.7.1 Precondition the humidity chamber to 48.9.7°C
zero temper. Two, ASTM B152, Type ETP, Cabra number 11d120 + 3°F) and 95+ 3 % relative humidity.
soft copper. Two, low-carbon, commercial quality, cold-rolled, 6.7.7.2 Place all six composite samples in the humidity
less than 0.30 % carbon, shim steel. Each coupon shall be 506@amber. Keep the samples in the humidity chamber =836
by 50.8 by 0.076 mm (2 by 2 by 0.003 in.) thick, free of tears,h. During the test cycle, periodically monitor the temperature
punctures, or crimps. Six coupons shall be used for one test @nd humidity.
the insulation. 6.7.7.3 If dripping of condensate occurs within the humidity
6.7.3.8 Sampling—Samples of spray-applied cellulose insu- chamber, position guards over the samples to prevent the
lation used for testing shall be blown, combed, or otherwisecondensate from falling onto the samples.
mixed to reasonably assure homogeneity of the sample. 6.7.8 Test Method B
6.7.4 Procedure for Precleaning Metal Coupans 6.7.8.1 Precondition the oven to 4891.7°C (120= 3°F).
6.7.4.1 During fabrication, cleaning, or testing never touch 6.7.8.2 Place the crystallizing dishes containing the com-
the metal coupons with ungloved hands. Handle cleanegosite sample in separate 127 mm (5 in.) diameter containers.

coupons with clean forceps. 6.7.8.3 Add 70 mil of distilled water solution plus 25 g (0.88
6.7.4.2 In order to avoid exposing laboratory personnel t®z) of potassium sulfate to the annular space between the
toxic fumes perform all cleaning in a fume hood. crystallizing dish and the container. If any of the solution is

6.7.4.3 Clean the coupons by vapor degreasing with 1-1-inadvertently added to the composite sample, prepare a new
trichlorethane for 10 min. Following vapor degreasing subjeccomposite.
the coupons to caustic or detergent washing, or both, as 6.7.8.4 Loosely place the covers on the containers and
appropriate. Following caustic or detergent washing, rinse thpreheat the containeil h in theoven at 48.9+ 1.7°C (120+
coupons in flowing water to remove residues. Inspect eacB°F). After preheating, seal the containers in the oven=336
coupon for a water-break free surface. (A water-break is dn. During the test cycle, periodically monitor the temperature.
separation, beading, or retraction of the water film as the 6.7.8.5Post-Test Cleaning of the Metal CoupenAfter
coupon is held vertically after wetting.) As the coupons arecompleting the test cycle, the composite specimens shall be
cleaned, the water film should become gradually thinner at theveighed to the nearest 0.1 g (0.0035 0z). Disassemble the
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composite specimens and thoroughly wash the metal coupons6.7.14.2 ASTM test method used,

under running water and lightly brush them using a soft nylon 6.7.14.3 The absence or presence of perforations through

bristle brush or equivalent to remove loose corrosion productghe metal coupons. Notches extending into the coupon 3 mm or

Remove the remaining corrosion products from the metaless from any edge shall be ignored. The absence or presence
coupons by cleaning them as follows in a fume hood: of perforation by type of metal coupon will also be reported.

6.7.9 Technique Number 1-Electrolytic CleaningFor 6.7.15 Precision and Bias-A precision and bias statement
copper, steel, and aluminum coupons.) Electrolyze the couporis not applicable to this test method because the test produces
by making a solution containing 28 mL of sulfuric acid (sp gr pass/fail results, not numerical results.

1.34), 2 mL of organic inhibitor, for example, about 0.5 g of 6.8 Moisture Vapor Sorption

such inhibitors as diorthotolyl thiourea, quinoline ethiodide, or 6.8.1 Scope—This test method describes a procedure for
betanaphthol quinoline, and 970 mL of water. Maintain thedetermining the percent moisture absorbed from the atmo-
solution at 75+ 2°C (167+ 3.6°F). Use carbon or lead for the sphere by the product under laboratory conditions.

anode and one metal coupon for carbon or lead. Electrolyze for 6.8.2 Significance and UseThe inherent property of cel-

3 minutes at a current density of 20 A/&nCaution: If using  |ulosic fiber to exchange water with the atmosphere, and the
lead anodes, lead may deposit on the coupon. If the coupon fsossible use of hygroscopic chemicals in fire retardants are
resistant to nitric acid, remove the lead by a flash dip in &actors necessitating testing of production lots of insulation for
solution of equal parts nitric acid and watrecaution: To  moisture sorption capability.

avoid injury when mixing acid and water, for electrolytic  6.8.3 Apparatus

cleaning gradually pour the acid into the water with continuous ¢ 8.3.1 Specimen Containgconstructed so as to conform to
stirring, and provide cooling if necessary. the specimen holder in 6.5.3.1.

6.7.10 Technique Number 2-Coppe(This technique or  6.8.3.2 Humidity Chamberconstructed so as to shield the
Technique Number 1 may be used for postcleaning only thgample from condensate drip and capable of maintaining the
tested copper coupons.) Make a solution containing 500 mL ofollowing two sets of conditions: 4& 1.7°C (120+ 3°F) and
hydrochloric acid (sp gr 1.19), 100 mL of sulfuric acid (sp gr 50 + 5 % relative humidity, and 49 1.7°C (120+ 3°F) and
1.84), and 400 mL of waterPrecaution: To avoid injury, 90 + 5 % relative humidity.

prepare the solution by slowly adding the sulfuric acid to the ¢ 8.3.3 Balance capable of weighing sample and container
water with continuous stirring. Cool, then add the hydrochloricip nearest 0.2 g (0.0070 oz).

acid slowly with continuous stirring. The solution shall be at  §.8.4 The test sample shall be randomly selected from one

room temperature. Dip the coupons in the solution for 1 to 3yroduction lot of insulation.

min. 6.8.5 Procedure—Moisture vapor absorption shall be deter-
6.7.11 Technique Number 3-Stee(This technique or mined on a sample within thez10 % manufacturer’s design

Technique Number 1 may be used for postcleaning only thgiensity.

tested steel coupons.) Use one of the following two solutions: g 8 6 Sample Preparatiors-The sample shall be prepared

6.7.11.1 Solution Number +-Add 100 mL of sulfuric acid  as described in Section 5 and 6.5.7.2. Record weight of sample
(sp gr 1.84), 1.5 mL of organic inhibitor, and water to make apeing tested to within 0.2 g (0.007 0z).

1-L solution. Maintain the solution at 58 2°C (122+ 3.6°F). 6.8.7 Density—Calculate the density of the sample as fol-
Dip the coupons in this solution. lows:
6.7.11.2 Solution Number 2 (Clarke’s solutior)Add 20 g D =WV (2

(0.7 0z) of antimony trioxide and 50 g (1.76 oz) of stannous
chloride to 1 L of hydrochloric acid (sp gr 1.19). Stir the where:
solution and use it at room temperature. Dip the coupons foru® = density, lbs/ft (kg/m®),
to 25 min in this solution, stirring the solution at a rate so that W = weight of sample, Ibs (kg), and
deformation of the coupons does not occur. V= volume of sample, ft(m°).

6.7.12 Technique Number 4-Aluminur{(This technique or ~ 6.8.8 Insert sample into the specimen holder.
Technique Number 1 can be used for postcleaning only the 6.8.9 Condition this test material at 491.7°C (120 3°F)
tested aluminum coupons.) Make a 1-L solution by adding 2@&nd 50+ 5 % relative humidity to a constant weight and record
g (0.7 0z) of chromic acid and 50 mL of phosphoric acid (sp grthe weight {V;). Constant weight has been achieved when
1.69) to water. Maintain the solution at 80 2°C (176 = successive weighings vary no more than 1 % in a 24-h period.
3.6°F). Dip the coupons in this for 5 to 10 min. If a fim  6.8.10 Increase the relative humidity to 805 %. Retain
remains, dip the coupons in nitric acid (sp gr 1.42) for 1 min.the test specimen in this condition for a period of 24 h, at the
Repeat the chromic acid dip. If there are no deposits, use nitriend of which remove the test specimen and weigh immediately.
acid alone. Record the weight a8V ,.

6.7.13 Inspectioa—After cleaning the metal coupons, ex- 6.8.11 Calculation—Calculate the moisture absorbed as
amine the coupons over a 40 W appliance light bulb forfollows:

perforations. Ignore notches that extend into the coupon 3 mm M = W, — W,/(W, — W;) X 100 ©)
(0.12 in.) or less from any edge.
6.7.14 Report—The report shall include the following: where: ,
M = percent moisture absorbed,

6.7.14.1 Description of the insulation tested,
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W, = weight of container and specimen after conditioning
at 50 % relative humidity, g (0z),

W, = weight of container and specimen after conditioning  6.9.6 Report—A test report shall be prepared indicating

at 90 % relative humidity, g (0z), and whether the tested material passed or failed in the majority
W; = weight of the empty container, g (02). opinion of the panels selected. The report shall also include the
6.8.12 Report—The report shall contain the following: compiled panel opinions as above.
6.8.12.1 Percentage by weight of moisture absorbed. 6.9.7 Precision and Bias-No statement is made about
6.8.12.2 Sample identification and date of manufacture. either the precision or bias of this odor emission test method
6.8.12.3 Density at which sample was tested. since the results only determine whether the material emits an

6.8.12.4 Test conditions, temperature, relative humidity, angbjectional odor or not. See Note 1.
exposure time. | b hall b ho have d g
6.8.13 Precision and Bias-The precision of this test _ NOoT& 1—Panel members shall be persons who have demonstrated an
thod is not known because interlaboratorv data is no bility to detect_odors accurately a_lnd_con_snstently. A recommendgd
me ! > . . y method for selecting panel members is given in the paper. “The Selection
available. Interlaboratory data is being obtained, and a preckt judges of Odor Emission Panefs.”
sion statement W'". be added when the data becomes ava||ab|e.6.9.7.1 No statement is made about the precision of this test
6.9 Odor Emission - : L
: I method for determining the presence of odor since it is a
6.9.1 Scope—This test method covers the determination of - . . :
. . alitative method only and no numerical value is obtained.
the existence, nature, and degree of odors present in Type | )

Type |l spray-applied cellulosic based thermal/accoustical 6.9.7.2_The bias qf this test m(_athod is being established.
insulation 6.10 Air erosion will be determined by Test Method E 859.

6.9.2 Significance and UseThermal insulating materials 6.11 Substrate deflection shall be determined in accordance

that produce objectionable odors could cause discomfort tg)\"th Test Method E 759.

persons occupying a structure insulated with such materials.. packaging, Delivery, and Storage
Therefore, an examination to determine the odor potential of a

particular insulation is desirable 7.1 Material shall be delivered to the site in the manufac-

; . : turer’s original and unopened packaging, bearing labels show-
6.9.3 Apparatus—Containers shall be either all stamlessing type of material brand name, labels as required, and

sFeeI or_glass with t|ght.—f|tt|ng lids. antalners must produce NQ,anufacturer's name and address.
discernible odor of their own. Capacity of containers shall be a 7.2 Material shall be stored under cover in a dry and clean

mlglgnzrg of SIQ 9 o&trlle mattehrlal t_o be teSti.d' d by th location. Delivered materials which have been exposed to
9.4 5ampling—Uniess otherwise Specilied by the pur- ... hefore use or are otherwise not suitable for use shall be

chaser, one sample of the material to be tested shall be selectree oved from the job site and replaced with acceptable
at random. Each sample shall be cured and cut to producerﬁtaterials

cross section of either the Type | or Type Il spray applied
insulation containing minimum of 50 g of insulation. 8. Installation

6.9.5 Procedure

6.9.5.1 Condition samples to constant mass, at-23°C
(73.4 = 5.4°F).

6.9.5.2 Insert the sample into a test container and firml
replace the lid. Subject each closed container to a temperat
of 65 = 1.7°C (149+ 3°F) for a period of 30 min.

6.9.5.3 A panel of five persons having normal odor percep9. Inspection

tion shall open the test container and examine for odor. 9.1 The testing protocols herein are meant to be qualifica-

6.9.5.4 The panel members shall answer the followingjon, requirements solely, this specification is not intended to be
questions regarding the sample examined: used as field inspection; any other inspection shall be as agreed

8.1 Sprayed thermal insulation material shall be applied in
strict conformance with the manufacturer’'s written instruc-
tions, and in conformance with all applicable codes.

Y 8.2 Material shall be applied within the temperature limita-
UfBns of the manufacturer’s written instructions.

Was a perceptible odor present? upon the by the purchaser and the seller as part of the purchase
Ves No contract.
If so, was the odor: 10. Keywords
objectionable pleasant neutral 1Q.1 cellulose; self-supporting thermal insulation; spray-
applied
Odor was:
weak strong neutral

® Wittes, J., and Turk, A.,* The Selection of Judges for Odor Discrimination
Panels,”Correlation of Subjective-Objective Methods in the Study of Odors and
Taste ASTM STP 440, ASTM, 1968, pp. 49-70.
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



