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Subj ect to good wor kmanshi p, conpliance with applicable codes, and the nethods
of application listed herein, the materials described in this bulletin nmay be
consi dered suitable for HUD Housing Prograns, including Housing for the Elderly
and Care-Type Housi ng.

The eligibility of a property under these Prograns is determ ned on the property
as an entity and involves the consideration of underwiting and other factors
not indicated herein. Thus, conpliance with this bulletin should not be
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The net hods of application-for the materials listed herein are to be considered
as part of the HUD M ninum Property Standards and shall remain effective unti
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SCOPE

1.1 This is a Provisional bulletin and applies to urea-based
thermal insulation for use in walls in building constructions.
This bulletin sets forth conditions of acceptance, which include
mat eri al properties, test nethods, installation guidelines, and
material, application and |abeling requirenents for the use of

f oamed-i n-pl ace urea-based resin insulation. The material is
acceptedfor use only in enclosed building cavities such as walls,
partitions and fl oors.

1.2 For more informati on on uses, see par. 7.3

1.3 This Provisional bulletin is prepared in S. 1. units of
measurement, often referred to as the netric system The

approxi mate equivalents in customary units are given in parenthesis.
For assistance in converting between the two systens of neasurenent,
the reader is referred to ASTM E 380.

2. APPL| CABLE PUBLI CATI ONS

2.1 The follow ng Publications are applicable to this
Provi si onal bulletin.

2.1.1 Anerican Society for Testing and Materials ( ASTM

C 177 St eady- State Thermal Transm ssion Properties by Means of the Guarded Hot
Pl ate

C 236 Thermal Conductance and Transm ttance of Built-Up Sections by Means of
t he Guarded Hot Box

C 518 St eady- State Thermal Transm ssion Properties by Means of the Heat Flow
Met er

D 257 D- C Resi stance or Conductance of Insulating Mterials
D 1622 Apparent Density of Rigid Cellular Plastics

E 84 Surface Burning Characteristics of Building Materials



E 119Fire Tests of Building Construction and
Material s

E 380Metric Practice CGuide
2.1.2 National Fire Protecti on Associ ati on ( NFPA)
90B Warm Air Heating and Air Condition Systens
3. GENERAL REQUI REMENTS ( ADDI TI ONAL REQUI REMENTS ARE G VEN | N PARA. 7)
3.1. Acceptable material shall be urea-based thernpsetting foam suitable for

filling closed cavities through small holes and suitable also for filling open
cavities by trowelling during foam ng prior to enclosure.

3.2 Manuf acturers of the material shall provide to their distributors or
applicators its effective thermal resistance val ues

(par. 7.3.3).

3.3 Where urea-based foamis used to insulate the exterior walls

of new construction, the interior face of the wall shall be covered
with gypsum wal | board conplying with and nechanically fastened in
accordance with the requirenents of the HUD M ni num Property Standards
(MPS). The gypsum wal | board shall have a m ni mum thi ckness of

12.7mm (1/2 in). OQther suitable materials having a finish rating

of 15 m nutes (m ninun) per ASTM E-119 may be used in lieu of
gypsum wal | boar d.

Exterior walls of new construction, nmulti-story housing shall, be firestopped at
each floor |level and at the ceiling of the uppernost story.

The urea-based insulation shall be installed with no portion exposed at the
conpl etion of construction or in existing construction. This requirenent

i ncl udes attention to architectural detailing at the base and ceiling, around
doors and w ndows, and around openi ngs penetrating the wall cavity for utilities
or ot her purposes.

3.4 Adequat e cl earance between the insulation and heat-sources
shal | be provided. Consult NFPA 90B, Warm Air Heating & Air

Condi tioning Systens. Protection of insulation at penetrations
(heat sources) is critical.
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3.5 Because the chem cal content of water can vary geographically
t he manufacturer shall provide a quality control systemto test
m xi nqg water to assure Product consistency.

4 DETAI L REQUI REMENTS
4.2 RESI N PROPERTI ES

4.1.1 FREE ALDEHYDE CONTENT - \When tested as specified in par. 6.2.1, the
free al dehyde content shall not exceed 1.0%

CURI NG PROPERTI ES

4.2.1 SETTING TI ME - Wen tested as specified in par. 6.2.2, the foamshall set
in not less than 20 s and not nore than 60 s for application in closed
cavities, and not less than 10 s and not nore than 60 s for application
in open cavities. At the setting tine, the surface of the foamat the
fracture shall be snoboth and honbgeneous.

4.2.2 VOLUME RESISTIVITY OF FRESH FOAM When - tested as specified in par. 6.2.3,
the volume resistance shall not be less than 5 k ~ - cm(5, 000 ohns -
centimeter).

4.2.3 \WATER DRAI NAGE - When tested as specified in par. 6.2.4, no water shall
|l eak fromthe cavity.

4.2.4 SHRINKAGE DURI NG CURI NG - When tested as specified in par. 6.2.5, the
i near shrinkage in any direction shall not be nore than 4.0%

4.2.5 FUNG G-ONH INH BITION - When tested as specified in par. 6.2-6, the
area of fungi growh in the test frame containing the foam speci nen shall
not be greater than 10% of that in the control test frame, and there
shall be no fungi growth on the foamitself.



4.3 DRY FOAM PROPERTI ES

4.3.1 DENSITY - Wien tested as specified in par. 6.1.4, the density of the dry
foam shall be within the range of 10.4-15 kg/n8 (0.65-0.94 |b/ft3 ).

.4-3.2 THERVAL RESI STANCE - \When tested as specified-in par. 6.2.7, the thermal
resi stance shall not be less than 2.2 n2 -C/W (12 ft4i F/Btu).

4.3.3 CORROSIVENESS - The material shall be tested as specified in par. 6.2.8.
For al um num copper and steel there shall not be any perforations when
the netal specinmens are observed over a chronme reflected 40 Wappliance
light bulb. For gal vani zed steel there shall be no pitting of the neta
specinmen and its loss in mass shall not exceed 0.2 g (0.01 o0z).

4.3.4 WATER ABSORPTI ON

4.3.4.1 FLOATING TEST - When tested as specified in par. 6.2.9.1, the water
absorption shall not exceed 15% by vol une.

4.3.4.2 DROPLET TEST - When tested as specified in par. 6.2.9.2, the drops of
met hyl violet solution applied to a horizontal surface of the foam shall not be
absorbed wthin | h.

4.3.5 SURFACE BURNI NG CHARACTERI STICS - When tested as specified in par. 6.2.10,
the flame spread classification shall not exceed 25.

4.3.6 ASH CONTENT - When tested as specified in
par. 6.2.11, the volunme of ash shall not be nore
than 2% of the original volune of the foam
LABELI NG

5.1. Cont ai ners of urea-based resin and foam ng agent shall bear
| abel s:

5.1.1 Identifying the manufacturer of the product.

5.1.2 Showing storage temperatures and correspondi ng dates (shelf-life) after
whi ch resin and foam ng agent are not usable.



6

5.1.3

Including the follow ng statenent: This material shall be applied by licensed
applicators only and in strict accordance with HUD/ FHA M ni num Property

St andards, HUD/ FHA Use of Materials Bulletin No. 74, and the manufacturer's

i nstructions.

5.1.4 Including a warning to mninmze the risk to life and health involved in
the application of the Product, such as but not limted to: WARN NG
Avoid Contact Wth Eyes, Nose and Skin! If contact is made rinse
thoroughly with quantities of water.

5.2 If a flame spread classification for the foaminsulation is
i ncl uded on the label, the follow ng classification statenment shal
al so be included: Values of flanme spread rating are not intended
to reflect hazards presented by this or any other material under
actual fire conditions.

TESTI NG
6.1 SPECI MN PREPARATI ON
6.1.1 SAMPLING - Sanpling shall be done at random

6.1.2 PREPARATI ON OF SPECI MENS - Unl ess ot herw se specified in the test
procedure, the foam shall be prepared and applied in accordance with the
manuf acturer's instructions. The tenperature of the unreacted materials
prior to foam ng shall be within the range 15-300C (59-86 F).

Unl ess otherwi se specified in the test Procedure, specinens shall be foamed in
cl osed cavities at anbient conditions of 23+2*C (73+4 F) and 50+5% M

6.1.3 CONDI TI ONI NG - Specinens for tests 6.2.7 to 6.2.10 inclusive shall be
mai ntained in the closed cavities in the vertical position at 23+20C
(73+4 F) and 50+5% RH for 28 days prior to testing.-

6.1.4 DENSITY - The density of the dry foamshall be within the range 10.4-15
kg/m3 (0.65-0.94 Ib/f t 3 ), when determ ned according to ASTM D 1622.
Foam used for tests 6.2.2 to 6.2.6 inclusive shall be such that upon
drying for 28 days at 23+20C (73+4 F) and 50+5% RH a density within the
above range woul d be realized.



6.2

TEST PRDCEIXJRES

FREE ALDEHYDE CONTENT- Prepare a standard sul phite
solution as follows. Dissolve, wthout heating,
approxi mately 250g Na. 2S0O3. 7H20 in about 200 mi
distilled water. Dilute to one litre. Adjust the
pH of the sul phite solution to 8.9 with H2SO4 and
NaOH sol utions. The solution is stable only for a
short period of time and it should be used

i mredi ately after adjustment of the pH Pl ace

20 M distilled water in an Erl enneyer fl ask.
Accurately weigh approximately 2g resin solution (ready
for foam ng) and add it to the flask. Stir the

m xture well, add approximately | Og crushed ice and
m x thoroughly. Add 50.0 ml of the standard

sul phite solution and titrate inmediately with
MNHZ2 SOto pH 8.9. Performthe procedure

in duplicate and run a bl ank.

Cal cul ate the percentage fornal dehyde content of the resin as follows:

per cent

wher e:

B

C

D

6.2.2

al dehyde = 3(A-B)D
C

A =m of 0.01N H2SQ4 for the specinen

m of 0-01N H2S4 for the blank
mass of resin solution

normal ity of the H2SQ4 sol ution

SETTING TIME-A coni cal specinmen with a bottom di aneter of approximately 30
cm (12i n) and a height of approximately 30 an (12 in) shall be made by
foami ng froma hose. Start a stopwatch i medi ately after the cone has
been forned and i medi ately conmence slicing the cone with a spatul a.
Record the tinme when the foamno | onger slices as if it were whi pped
cream but shears off |eaving a smoboth surface. This time is the setting
time. Evaluate the surfaces of the slices visually for snpothness and
honmogenei ty.



6.2.3 VOLUME RESI STIVI7Z OF FRESH FOAM - Determ ne the volune resistivity of
the foam 15 mn after foam ng as specified in ASTM D 257 usi ng net al
pl ate el ectrodes, 90 x 90 mm (3.5 x 3.5 in) and voltage of 110 volts. The
speci men shall be a cube of side 90 nm (3.5 in), and shall be prepared by
appl yi ng foam between the el ectrodes.

6.2.4 WATER DRAI NAGE - Prepare a cavity approximately 2440 x 400 x 90 mm (8 ft
x 16 in x 3.5 in) fromwod and plywod. Fill the cavity by foamng in
pl ace or trowelling. Leave the cavity with the long dinension in a
vertical position for 24 h, during which time the bottom and undersi de of
the wooden structure are exam ned for water. The cavity shall be built
such that any free water fromthe foamcan easily run out at the bottom

6.2.5 SHRINKAGE DURING CURING - Fill three cavities each
measuring 480 x 480 x 90 nm (18 x 18 x 3.5 in) nade
fromwood and pl ywood with foam Maintain the
cavities with the long dinensions in a vertica
position for 28 days at 23+2'C (73+4 F) and
50+5% M . Then open the cavities and neasure the
i near shrinkage in the two principal directions.
Report the average of all six determ nations as the
linear shrinkage. If fractures in the specinens
occur, the data should be di scounted and the test
r epeat ed.

6.2.6 FUNG GFORIE INHIBITION - Prepare two test franes,
measuring 480 x 480 x 90 nm (18 x 18 x 3.5 in)
from Dougl as Fir plywod and white spruce. Subnerge
test frames in tap water for 48 h. Renove the test
frames and dry the surface with paper towel. Drill
a hole in one test frame and foamin the materi al
under test. Maintainthetwo test franes in a
vertical position for 28 days at 23+20C (73+4 F).
and 50+5%r4i. Thenopenup both test franes
and renove and exam ne the cured foam Determ ne
the area of fungi growth in the control and in the
speci men test frane.



6.2.7 THERVAL RESI STANCE - The thermal resistance shall be determ ned as specified
in AST" M C 177, ASTM C 518 or ASTM C 236, using a specinmen 75 m (3 in) thick
tested with a man tenperature differential across the specinmen of 22+30C (72+5
F). In cases of dispute, ASTM C 177 or ASTM C 236 shall be used. Specinen
surfaces nay be those obtai ned during foam ng or they may be obtai ned by
slicing the material to renove not nore than 5 mm (0.2 in) from each side.

6.2.8 CORROSI VENESS

6.2.8.1 Apparatus and Materials

a) An oven capabl e of maintaining 50+20C (122+4 F) and anot her oven capabl e of
-mai ntai ning 70+2 (158+4 F).'
C

b) A small container approximtely
?0 x 50 mMm (3.5 x 2.0 in), made of
inert material such as pol ypropyl ene
and equi pped with a lid so designed
that water condensing on it wll not
drip but will run to the walls of the
cont ai ner.

c) A large container capable of housing the snmall container in item (b) but which wll
fit inside the oven.

d) Metal test specinens, approximately 50 x 50 mm (2 x 2 in) by 0.08 mm (0.003 in)
thick free of tears, punctures or crinps as foll ows:

i. 3003 bare al umi num
ii. ASTM B 152, type ETP, Cabra No. 110, soft copper

Pii. | ow carbon, commercial quality, cold rolled, shimstee



e)

Test specinmens, section of truss

pl ates approximately 50 x 50 mm (2 x 2 in) by 1.0 mm (0.04 in) nade from hot
di pped gal vani zed sheet-steel conformng to Gade A or 8, ASTM A 446 with a
total zinc coating of 275 -0, +31 g/n2 (0.91 -00+0.1 oz/ft2). At |east 40% of
the zinc shall be on any one side of the test specinens. Test specinmens shal
have at |east 6 perforations.

Trichl oroet hyl ene, anal ytical reagent grade.

9) Bal ance, capable of determ ning the mass of the gal vani zed specimen to an
accuracy of 1 ng.

h) 40 -R appliance |ight bulb.

I Distilled water, nitric acid 15.9 N, amoni um hydroxi de (sp gr 0.90),
chromumtrioxide, silver nitrate, hydriodic acid, reagent grade
chemi cal s.

j) Several non-corrosive plastic supports and a 150 g (0. 331b) nmss.

6.2.8.2 Specinen of Insulation-Mterials

A representative sanple of the insulation material shall be submitted for
test, portions of which shall be used for each test.

6.2.8.3 Procedure
6.2.8.3.1 Make two replicate tests for each determ nation

6.2.8.3.2 Wash the netal specinmens with trichloroethylene to renove any
oil or grease. Dry at roomtenperature.



11

6.2.8.3.3 Prepare foam specinens from bl ocks
obtained fromthe test in par. 6.2.5.
Cut a specinen 60 nmx 60 mm (2.4 X
2 .4 in) square and 15 nm (0.6 in)
thick fromthe block such that one of
the 60 x 60 mm (2.4 x 2.4 in) surfaces
is that obtained from foanm ng and not
slicing the foam All other surfaces
of the specinmen shall be obtained by
slicing the foam Conpress the
speci men between flat, parallel, non
corrosive plastic surfaces for 2 mn
at 700:t70 kPa (102 _+10 psi) to form
waf ers. Prepare 16 such wafers, noting
whi ch surfaces had been obtained from
foam ng. These surfaces shall be placed
adj acent to the netal specinmens in the
tests.

6.2-8.3.4 Wigh the gal vani zed speci nen and record its mass.

6.2.8.3.5 Place a non-corrosive plastic screen
support in the small container. Place
a foam wafer on the support at |east
5 mm (0.2 in) above the bottom of the'
contai ner. Place the netal specinen
on the wafer; put another wafer on the
met al specinmen and then place on top
of the sandw ch a non-corrosive plastic
screen and the 150 g (0.33 I b) nass.
The 150 g (0.33 I b) mass shall not bl ock
airflowto the top wafer. Cover with
the lid of the small container such that
t he container is closed but not seal ed.

6.2.8.3.6 Pl ace the small container in the | arge container, add sufficient
distilled water to the |arge container and cl ose the | arge contai ner
but do not seal it..



6.2.8.3. 7

6.2-8.3.8

6.2.8.3.9

6.2.8.3.10

6.2.8.3.11

6.2.8.3.12

Pl ace the assenbly in an oven at

70+2' C (158+4 F) for 24 h.

Renove the assenbly fromthe 70' C
(158 F) oven, seal the |arge container
and transfer the assenbly to an oven

mai nt ai ned at 50+21C (122+4

F).

Mai ntain the assenbly at this tenperature

for 28 days.

Upon conpl etion of the test

renove the

assenbly fromthe oven and di smantl e.
The | arge container shall still have

sone water init; if there

S no water

present at the end of the test, then

results for those materials

passi ng the

test are suspect and .the test should be

r epeat ed.

Thor oughly wash the metal specinens under
running water and lightly brush themto
remove | oose corrosion products. Renove
the remai ning corrosion products fromthe
al um num copper and steel specinmens by
imrersing themin a solution of 10 parts
distilled water to 1 part 15.9 N nitric
acid. Renove the remaining corrosion
products fromthe gal vani zed speci nens bv
t he procedure recomended in ASTM Q@ in

the nethod for the chem cal
zinc after testing. Rinse a

cl eaning O
[ netal

specinmens in distilled water and dry

Exam ne the al um num copper and steel
speci nens over a chrone-reflected, 40 W

appliance bulb for perforati

Exam ne the gal vani zed speci

ons.

mens for

pitting and weigh the specinmen and its
control. The control shall be a specinen
havi ng the sane nunber of perforations,
be of the same geonetric form and

be of the same batch of truss plates as
the specinen. The control shall not be

exposed in the oven but sha
identically to the specinmen.
loss in mass of the contro
mass of the specinen.

| be cl eaned
Subtract the
fromthe loss in
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6.2.9 WATER ABSORPTI ON
6.2.9.1 FLOATI NG TEST

Cut three cubes, each 180 x 180 x 180 mm (7 x 7 x 7 in) froma bl ock of foam
Accurately weigh each cube and place it on a distilled water surface. After 7
days at 23+2'C (73+4 F) and 50+5% PH, renove the cubes and accurately wei gh
them Calculate the percentage water absorption on a volunme basis. The surface
in contact with the water shall be that obtained from foam ng

6.2.9.2 DROPLET TEST

Prepare a 3% solution of nmethyl violet in distilled

water. Apply 5 drops, each 0.03 m, of the solution by means of a syringe to a
freshly cut horizontal surface of the foamand to a surface obtained from

foam ng. Measure the tine required for the drops to be conpletely absorbed
through the surface of the foam This point in tine may be ascertai ned under
direct lighting as the nonent when the area to which

the drop has been applied becomes dull. Performthe test at 23+20C (73+4 F) and
50% PH.

6. 2. 10 SURFACE BURNI NG CHARACTERI STICS. - The flane spread cl assification* shal
be determ ned according to ASTM E 84 on a specinen at |east 50 nm (2 in)
thick. The surface tested shall be that obtained from foan ng

ASH CONTENT - - A-f oam speci nen of known volune is placed in a nuffle furnace at
anbi ent tenperature. The tenperature of the furnace is raised to 950+50-C
(1740490 F) and maintained at that tenperature for 16 h. Upon cooling the
speci men, the volume of the ash is measured, and cal cul ated as a percent age of
the volume of the original foam specinen.

*Val ues of flane spread classification are not intended to reflect hazards
presented by this or any other material under actual fire conditions.



14
7. ADDI TI ONAL REQUI REMENTS AND NOTES

7.1 RE)QUIMENTS- The following requirenents in this bulletin
shoul d be specified in its application:

a) The application procedure (par. 7.2).
b) Resi stance to combi ned high tenperature and high humdity (par. 7.3.2).
c) The effective thermal resistance required (par. 7.3.3).

7.2 APPLI CATI ON - The material shall be installed in accordance

with themanufacturer's specific instructions and the general

gui delines given in par. 8. Manufacturers shall provide to their
distributors or applicators a copy of their instructions for application.

7.3
| NTENDED USES

7.3.1 The material is intended for use as thermal insulation in walls of
bui | di ng constructions, and is accepted for use only in enclosed building
cavities such as walls, partitions and fl oors.

7.3.2 Resistance to conbined high tenperature and high
hum dity - Avail able research data have indicated
that the stability of urea-based foaminsul ation
may be suspect when the material is subjected to an
environnmental condition of conbined high tenperature
and high humdity. The foaminsul ati on shoul d not
be applied in areas which experience prol onged peri ods
of high tenperature and high humdity. Since pro
| onged periods of high tenperature and high humdity
may be encountered in attics and ceilings, urea-based
foaminsul ation shall not be applied in these |ocations.

7.3.3 Effective thermal resistance - Data gathered fromlimted field
observations of urea-based foaminsulations in building constructions
have shown that shrinkage of foaminsul ati on has been between 1 and 11
percent on a |inear basis after installation. These data suggest that the
average linear shrinkage of the foans is about 6 percent. Because of
shrinkage a reduction in thermal insulation ability of installed foans is
anticipated. The thermal insulating ability
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of installed foans is herein referred to as the effective therma

resi stance. The effective thermal resistance of foaminstalled in enpty
cavity walls shall be determ ned according to the nethod described in par.
7.3.3.1 or 7.3.3.2.

| f the average percent shrinkage of the foam expected to occur in building
constructions over a period of at |east 2 years has not been established,
then the average expected shrinkage of 6 percent shall be used to determ ne
the effective thermal resistance. In this case the effective thernal

resi stance of the foamis 72 percent of the thermal resistance that would
be obtained on a | aboratory specinen of the sane thickness as that of the
cavity. The effective thermal resistance value may be cal culated fromthe
fol |l ow ng:

effective thermal resistance (m*. Cw)
-R(m2Cdw) XT(m X.7 2

7510
effective therbal = R(ft2.h.F/BTU) X T (in) X 72
resi stance (ft . h . F/ BTU) - 300

where T = the thickness of the cavity.

R = the thermal resistance of the foam determ ned in accordance with par.
6.2.7.

NOTE: A 3 inch specinmen is used in par. 6.2.7 test. Thus 3 x 100 (300) in
formul a reduces the result to proper units and percentage,
respectively.

7.3.3.2 If the average percent shrinkage of the foam expected to occur in
bui I ding construction over a period of at |east 2 years can be
established by the manufacturer or the Departnent of Housing and
Ur ban Devel opnent this value of average percent shrinkage may be
used to determne the effective thermal resistance., The percent
reduction in the thermal insulating ability of the installed
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f oam Corresponding to the established percent shrinkage is illustrated in Figure
1. In this case, the effective thermal resistance of the foam can be determ ned
by using the reduction factors corresponding to the percent shrinkage given in
Table 1 and is calculated fromthe foll ow ng:

effective thermal = R(n2.CW X T (cm X RF
resistance (n2 . Cw

effective thermal = R(ft2. h. F/BTU) X T (in) X RF
resi stance ~(ft.h. F/ BT~) 300

where T -= the thickness of the cavity.
R =the thermal resistance of the foamdeternmi ned in accordance with par. 6.2.7.

RF =the reduction factor corresponding to the average established percent
shri nkage given in Table 1.
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7.3.3.3 For application where the foamis installed in cavity walls already
containing a mneral fiber batt against one wall, shrinkage of the foam
is also anticipated to reduce the expected thermal resistance of the
resulting insulation system The effective thermal resistance of this
i nsul ation systemis not determined at this tine.

The Publications identified in par. 2.1. 1 are available fromthe Anerican
Society for Testing and Materials, 1916 Race Street, Phil adel phia, Pennsylvani a
19103.

The Publication identified in par. 2.1.2 is available fromthe National Fire
Protection Association, 470 Atlantic Avenue, Boston, Massachusetts 02210.

8 GENERAL GUI DELI NES FOR APPLI CATI ON - Each manufacturer's recomended
set of application instructions differs slightly fromthose of the other

manuf acturers because of the variations in foamfornulation and differences

in design of the gun for applying the foam It is not feasible to recommend

a detailed set of application guidelines that * would be universally applicable
to each of the urea-based foam system which are currently available in the*
United States.

This section presents a general set of guidelines to assist contractors,
i nspectors and users in ascertaining that the proper application Procedures and
certain safety precautions are being foll owed. These general guidelines should
be used in conjunction with the manufacturer's specific instructions for
application (par. 7.2).

The general set of guidelines includes:

Foam instal | ati on Shoul d be perfornmed by an applicator who has been trained or
approved by the foam manufacturer. Installation by an inexperienced applicator
may result in an unacceptabl e foam which may perform poorly.

Foans shall not be applied in ceilings or attics (par. 7.3.2)

Foams shall not be applied in exposed applications (par. 3.3). U S. Mde
Bui | di ng Codes require that all foam plastics used on the inside of buildings in
walls be protected by a thermal barrier of fire-resistive materials having a
finish rating of not less than fifteen mnutes. In addition, exposed urea-based
foams may be subject to photodegradation.
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Prior to the application of foanms in warehouses or simlar buildings where
foodstuffs ny be stored in the open, it should be determined if this type of
application presents a safety hazard. Possible safety hazards presented by the
application of foans to buildings which store foodstuffs in the open have not
been addressed in this bulletin.

Foam ng equi prent shoul d be kept clean and wel | -mai ntai ned. Manufacturers have
cl eani ng and nmi nt enance recomendati ons for their equipnent.

Dat es after which the resins and foanm ng agents are not usable should be clearly
| abel ed on the resin and foam ng-agent containers (par. 5.1.2). These dates (or
shelf-lives), as reconmmended by the manufacturers, should never be exceeded.

. The resins and foam ng agents should be stored within the tenperature range
recomended by the manufacturer. Some U.S. manufactures have reconmended t hat
210C (70 F) is the maxi num storage tenperature for their materials. The

' Canadi an Governnment Specification Board has proposed a storage tenperature
range of 10 to 300C (50 to 860F). In general, as the storage tenperature is
increased the shelf-life is shortened.

The tenperature of the resins and foam ng agents as they enter the foam ng gun
should normally be within the range of 15 to 300C (59 to 86 F)r unless otherw se
specified I ~Y the foam manufacturer. One U.S. manufacturer recomends that his
materials enter the gun at tenperatures not |ess than 210C (70 F). The nmaxi mum
tenperature of 300C (86 F) should never be exceeded. For cold weat her
applications, the resins and foam ng agents should be kept in a heated area
(normally the applicator's van) during foam production and the supply-lines from
the storage containers to the foam ng gun may have to be i nsul at ed.

The tenperature of the exterior surface of the cavity in which foans are to be
applied should be within the range of -5 to 30-C (23 to 86 F). It is recommended
that these temperature limts should not be exceeded for a period of four days
after application.

S The resins and foam ng agents should be punped to the foam ng gun at
pressures recommended by the foam manufacturers.
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S Power lines in excess of 200 volts within cavities in which foans are to be
applied should be shut off until the foans have dried or until the cavities
are seal ed.

S

Power lines in excess O 110 volts within cavities in which foans are applied
shoul d be shut off during application if foamng is perforned with the
applicator standing on wet ground or not electrically insulated fromwet ground.

The appearance of the foams shoul d be checked i medi ately before application.
The foans should be fluffy with a warty surface. Wen the foans are Sliced, the
cells should be uniform

The setting tine of the foanms should be determ ned before application and should
be no |l ess than 20 seconds and no | onger than 60 seconds for application into

cl osed cavities, and no |less than 10 seconds and no | onger than 60 seconds for
applications into open cavities (par. 4.2.1).

The wet density of the foans should be determ ned before application and shoul d
lie within the manufacturer's specified range for the wet density. The noRmM wet
density of the foanms is approximately 40 kqfirP (2-5 I b/ft3). Wet density is
measured by filling a container of known weight and vol unme and then wei ghing the
filled container.

If the foans are inadvertently sprayed on al um num build
in conponents such as door franes, w ndow franes, or

awni ngs, the foans should be renoved i mredi ately and the

al um num conponent shoul d be rinsed thoroughly with water.
In cases where it is anticipated that an al um num conponent
may be sprayed during application, the conmponent should be
protected before application begins.

Foans which are sprayed On gl ass should be renmoved by rinsing with water.

Water present in the foans at application should be Pernmitted to escape fromthe
wall while the foans dry in the cavity. In cases where the two wall surfaces may
restrict the water vapor transm ssion, the foam should not be applied unless
provisions are provided to allow the water in the wall to escape.
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9.

A vapor barrier is required for all new construction in accordance with the
M ni mum Property Standards. In applying the insulation in exterior walls of
exi sting hones which are | ocated i n geographic |ocations having | ong cold

wi nters, consideration should be given to applying a vapor barrier-on the
interior (warmside) surface of the wall. The absence of the vapor barrier on
the interior of the insulated wall may cause condensation and the accunul ati on
of excessive noisture within the wall. This may | ead to problens such as
blistering and peeling of paint, buckling of wood siding or in extrenme cases,
rotting of wood nmenbers within the wall. A vapor barrier may be created by
applying a |l ow perneability paint or vinyl wallpaper to the surface of the
interior wall.

In retrofitting the walls of residences with any type of insulation, if the need
arises to verify the conpleteness of filling the wall cavities, one nmethod which
can be used is infrared thernography.

CERI FI CATI ON
Each manufacturer shall certify that his approved applicators of urea-based

foamed resin insulation are licensed as such and carry a current certificate of
qualification and an identification card.



