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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-gpverhrmental—ir—haison—with—SO—alseo—take—par—in—the—werk—SO—collaborates—elesely with the

SO oOTTtoy

Internptional Electrotechnical Commission (IEC) on all matters of electrotechnical standardization!

Intern

The mpain task of technical committees is to prepare International Standards. Draft| International

adopted by the technical committees are circulated to the member bodies for“voting. Publicg

Internptional Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attent

rights] ISO shall not be held responsible for identifying any or all such patént rights.

ISO 8

plastigs.

This

ISO 8B73:1987, which has been technically revised.

ISO 8

polyufethane foam for thermal insulation:

Hart 1: Material specifications

Hart 2: Application

Ryl

art 3: Test methods

htional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, P4

on is drawn to the possibility that some of the elements of this document may be the subje

B73-2 was prepared by Technical Committee ISO/TC 61;) Plastics, Subcommittee SC 1

first edition of ISO 8873-2, together with ISO 8873-1 and 1SO 8873-3, cancels an

B73 consists of the following parts, under the' general title Rigid cellular plastics — Sp

rt 2.

Standards
tion as an
ct of patent
0, Cellular

H  replaces

ray-applied
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Introduction

Spray polyurethane foam for thermal insulation is made by combining two liquid components on the project
site to manufacture a product. As the manufactured product is what provides the physical and thermal
properties desired by the user, it only becomes spray polyurethane foam when it is installed. As such, an
International Standard for the application and installation is required.

This part of ISO 8873 outlines the obligations for the installer of the liquid components that produce the factual
material.

ISO 8873-1 outlines obligations for the manufacturers of spray polyurethane foam liquid components.

ISO 8873-3 provides test methods which have not previously been specified in International Standards.
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Rigid cellular plastics — Spray-applied polyurethane foam for
thermal insulation —

Part 2:

Ap

plication

WAR
app

1

This
for f

polylirethane foam can also be used as the air barrier material which forms part of an air barrier

build
build
requ
prefa

This
purc

The
inclu
the &
matq

Instq
use

|
with’[
toe

INING — Persons using this document should be familiar with normal laboratory
cable. This document does not purport to address all of the safety conecerns, if any,

sure compliance with any regulatory requirements.

Scope

part of ISO 8873 outlines requirements for the application ofigid cellular plastic spray polyur
hermal insulation. The primary application of the material is for use as thermal insul

ings. Under specific application conditions, the matefial can be used in vapour barrier app
ing assembly (details of the conditions can be\obtained from the manufacturer). Thq
rements are for the installation of spray polyuréthane foam whether applied on a building
brication (manufacturing) facility.

part of 1ISO 8873 can be used for non-building applications when agreed to by the supy
haser.

de the selection of chemical.eemponents, application requirements, quality control and docu
pplication, limitations for the_application and requirements for safety and for disposal of asso
rial and packaging.

llation of spray polyurethane foam for thermal insulation, according to this part of ISO 8873
pf materials and/or-equipment that could be hazardous (see Warning).

practice, if
associated

its use. It is the responsibility of the user to establish appropriate safety*and health priactices and

ethane foam
htion. Spray
assembly in
ications in a

application
site or in a

lier and the

requirements include obligations'for the manufacturer, the contractor and the installer. The fequirements

mentation of
ciated waste

requires the

For dated

2 Normative references

The |fallowing referenced documents are indispensable for the application of this document.
references; uuiy the—editton—cited—appties—For—undated——references;the—tatest—editton—of—the referenced
document (including any amendments) applies.

ISO 8873-1, Rigid cellular plastics — Spray-applied polyurethane foam for thermal insulation — Part 1:
Material specifications

ISO/IEC 17024, Conformity assessment — General requirements for bodies operating certification of persons

© 1SO 2007 — All rights reserved
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3 Terms and definitions

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

3.1

authority having jurisdiction

officer or offi

3.2
apprentice
individual w

cers having authority, under appropriate regulatory instruments, to exercise enforcement

mstatter
no applies spray polyurethane foam on the job site, under the direct supervision of-a

q

4

polyurethang installer

3.3

certification
impartial bo
accordance
system are 1

3.4
equipment
manufacture
insulation

3.5

organization

y possessing the necessary competence and reliability to operate a certification syste|
with ISO/IEC 17024, in which the interests of all parties concerned with, the functioning g
epresented

manufacturer
r of equipment designed for spray-application of rigid peolydrethane cellular plastic the

al insulation

in-situ ther
thermal inSLTI1ation product produced or taking its final form_at the site of application and which achievg

properties a

3.6

site quality
quality assu
components|

ter installation

@ssurance programme
rance programme (QAP) based-‘upon quality standards, which ties the chemical sy
manufacturer (supplier), the contractor and the installer together for the installation of s

polyurethang foam

NOTE 1 T
outline the trg
installation of

g

J

NOTE 2

3.7

spray polyd
rigid cellular|
in situ by th

ne QAP should outline the(responsibilities and obligations of each of the three parties. The QAP s
ining and certification requirements for each of the three parties and should include a site inspection
spray polyurethane fodm,

0 9001 and ISO{12576-2 are examples of quality standards.
rethane foam

plastic-material with substantially closed cell structure based on polyurethanes, which is foz
e~catalysed reaction of polyisocyanates and polyhydroxyl compounds, expanded with blg

agents

pray

m in
f the

rmal

s its

stem
pray

hould
bf the

med
wing

3.8

spray polyurethane foam contractor
individual, organization or corporation who is responsible for all requirements and obligations for the
installation of the product

3.9

spray polyurethane foam installer
individual or worker who applies the chemical components by mixing and spraying them to form the rigid
cellular plastic spray polyurethane foam product

NOTE

The installer is responsible for the actual installation and site requirements identified by the manufacturer

and/or this part of ISO 8873 for application of the product. The installer should be trained and qualified as having
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demonstrated the required knowledge for proper application of the product by a certification organization (CO). The
installer should follow the requirements for installation and the obligations for installers identified by the manufacturer and
this part of ISO 8873.

3.10

spray polyurethane foam system manufacturer
manufacturer/supplier of the liquid chemical components, polyisocyanates and polyhydroxyl blends containing
also flame retardants, blowing agent and catalysts (system), which are designed to be mixed and sprayed to
form rigid polyurethane foam insulation material in situ

4.1

The

4.2

The

Requirements
Manufacturer
manufacturer (supplier)

shall produce material that meets the requirements of ISO 8873-1,

shall mark and label the shipping containers to declare that the material meets the reg
SO 8773-1,

shall declare the certification organization that is responsibléfor delivering the site qualit]
brogramme for their product, and

shall ensure that the material is installed by a spray-polyurethane foam contractor us

bolyurethane foam installer in accordance with this~part of ISO 8873 and the instructions
chemical manufacturer.

Spray polyurethane foam contractor

5pray polyurethane foam contractor

shall produce material that meets the requirements of ISO 8873-1 and shall comply with all 1
bf this part of ISO 8873;

shall select the material that'is appropriate for the installation;

shall procure matetial” which complies with ISO 8873-1 from a spray polyurethane f
manufacturer;

shall verify, thfough the use of drum labels or other documentation, that the material receiy
with 1ISO 8873-1;

shall have at least one trained and certification organization approved spray polyurethane fi
bn-each job site during the application of the spray polyurethane foam thermal insulation;

uiements of

y assurance

ing a spray
jiven by the

equirements

bam system

ed complies

bam installer

shall be responsible for all aspects of the installation of the material; all regulations shall be ¢
during the installation of the material; the completed application shall comply with all
regulations such as building codes;

shall ensure that the spray polyurethane foam installer has successfully completed a tra

omplied with
appropriate

ining course

approved by the manufacturer and the certification organization; the spray polyurethane foam installer
shall successfully complete the training and have obtained certification as a spray polyurethane foam

installer;

shall provide the spray polyurethane foam installer with proper equipment to install spray polyurethane

foam; equipment may include, but is not limited to, transfer pumps, a proportioner unit,
heaters, spray guns, compressors and generators;

© 1SO 2007 — All rights reserved
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P)

q)

shall provide, or ensure that the spray polyurethane foam installer has, proper personnel protection,
which shall include a positive fresh-air-supplied full-face respirator; other protection includes head
protection, eye protection, ear protection, body protection, hand protection and foot protection;

shall provide, on each job site, a test kit meeting the requirements outlined in Annex K for use by the
spray polyurethane foam installer to conduct the testing required for thermal insulation in accordance with
this part of ISO 8873;

shall ensure that the spray polyurethane foam installer conducts the daily testing;

shall ensure that the installer completes daily work records in accordance with the site quality assurance
progranfme; this daity work record shaftcontam

— infgrmation on the job site, date and material used,

— narpe of the installer and certification number,

— apglication conditions and environmental conditions,

— reslilts of the testing completed on site,

— whether the material complies with ISO 8873-1,

— whether the project required isolation and ventilation, and

— whether the material used has been evaluated by a third party;

shall su

beginni
given d

g of each day, each time a material batch is:changed, and when the job site is changed wit
Yi

shall keep the daily work records for a period efiseven years; these records shall be made available
request| within a reasonable time, to the-manufacturer or the certification organization; the mini
information required for a daily work record-is shown in Annex H;

shall prpvide a job site declaration form containing the minimum information outlined in Annex | t

custom

er within 30 days of completion of the project;

shall erlsure that the spray-polyurethane foam installer follows the site quality assurance progra
developed by the certification organization; a copy of the site quality assurance programme shall be 1

availab
shall m

where
having

Ie upon request;

aintain the.installation equipment in proper working order;

pply the installer with all the forms required; the daily work record shall be completed at the

hin a

Lpon
mum

b the

mme
nade

se€parate contractor is responsible for the thermal barrier installation and when the authority
Turisdiction requires a thermal barrier for that application, the spray polyurethane foam contrpctor

shall notify the building owner or the owner’s representative in writing of the requirement for a thermal

barrier

and the flammability hazard, which could exist until such time that the foam is covered.

4.3 Spray polyurethane foam installer

The installer

a) shall produce material that meets the requirements of ISO 8873-1 in accordance with this part of
ISO 8873, the instructions provided by the spray polyurethane foam system manufacturer and the spray
polyurethane foam contractor;

© 1SO 2007 — All rights reserved
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shall confirm, using drum labels or other documentation, that the liquid chemicals to be used on site have
been declared by the manufacturer to comply with ISO 8873-1 before commencing installation;

shall be responsible for the on-site installation of the material, safe handling and storage of the material,
proper isolation of the spray area, warning signs when spraying is in progress, site housekeeping, and
their own personal and the crew's health and safety; the spray polyurethane foam installer shall wear
proper personnel protection, which includes head protection, eye protection, a positive fresh-air-supplied
full-face respirator, ear protection, body protection, hand protection and foot protection in compliance with
regulations;

shall successfully complete a training course approved by the manufacturer and the designated

certificatiomr—organizatiom, —the—mstatter —shatt—obtaim——certificatiomr—from—the—desigmated
brganization as a spray polyurethane foam installer; a recommended training outline is shewn
shall follow all operating instructions for the equipment provided by the equipment imanu
equipment may include, but is not limited to, transfer pumps, a proportioner unit, hoses, h
juns, compressors and generators; the installer shall follow instructions from the equipment 1
for the operation, maintenance and cleaning of the equipment usedyfor installation
bolyurethane foam installer shall follow all safety procedures required by the equipment mand

shall verify, through a material label, that the material on site has been declared by the ma
comply with ISO 8873-1;

shall verify that the substrate has been properly prepared;

shall verify that the environmental conditions are within’the range approved by the spray
foam system manufacturer;

shall set the equipment to the proper operating parameters;
shall install the material in accordance withrthis part of ISO 8873 and the manufacturer’s instr

shall comply with all requirements of the site quality assurance programme provided by thg
brganization;

shall apply the spray polyurethane foam so that the surface is reasonably smooth and ¢
hickness;

hall exercise an ongoing visual and physical quality control check throughout the spray 3
ensure proper adhesion to the substrate and proper quality of the spray polyurethane foam;

shall check witha depth gauge (see Figure 1) the thickness of the the applied foam on a co
bnd shallprovide the minimum thickness specified by the owner;

shall gonduct density, adhesion, cohesion and substrate verification at the beginning of ead

certification
in Annex J;

acturer; this
bse heaters,
hanufacturer
the spray
facturer;

hufacturer to

bolyurethane

Lictions;

certification

f consistent

pplication to

ntinual basis

h day, each

ime a material batch is changed, and when the job site is changed within a given day;

shall complete daily work records in accordance with the site quality assurance programme; this daily

work record shall contain

information on the job site (see Annex D), date and material used,
name of the installer and certification number,

application conditions and environmental conditions,

results of the testing completed on site,

whether the material complies with ISO 8873-1,
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— whether project required isolation and ventilation, and

— whether the material used has been evaluated by a third party;

gq) shall at the end of each working day, remove all waste from the construction site and dispose of it in a
safe and proper manner, in accordance with local, provincial and federal requirements;
r) shall, in cases where an apprentice installer is applying the material, ensure that the apprentice is under

the direct supervision of the spray polyurethane foam installer who has the responsibility for the
application.

The daily wdrk record shall be completed af the beginning of each day, each fime a material batch is charn
and when the job site is changed within a given day; the minimum information required for a daily wark re

is shown in Annex H.

4.4 Appr
The apprent

a) shall on

a spray
b) shall bg
installin

shall wg
air-sup
complia

c)

4.5 Mater

The spray
instructions,
declared by

ntice installer
ce installer

y install spray polyurethane foam thermal insulation under the direct'and constant supervisi
polyurethane foam installer,

required to meet all the same requirements as a spray.‘\polyurethane foam installer
j spray polyurethane foam, and

ar proper personnel protection, which includes head protection, eye protection, a positive f
lied full-face respirator, ear protection, body protection, hand protection and foot protecti
nce with regulations.

ial
polyurethane foam system, when: §tored in accordance with the chemical manufacty

properly mixed and spray applied(as‘required in 4.3, and within the shelf life of the chemica
the manufacturer, shall produce a.finished product that meets the requirements of the 1ISO 84

Application fequirements, which will affect the performance of the finished product, shall be considered

choosing thg

When install
occupants, 1

4.6 Equiy

chemical components.(see Annex B).

ged,
cord

bn of

vhen

resh-
bNn in

rer's
Is as
73-1.

vhen

ed as given in 4.3; the spray polyurethane foam shall not present a health hazard to the pot¢ntial

or shall the cured insulation have any residual odour.

dment

The chemic
ratio, positi

| camponents shall be mixed and sprayed with a commercially available spray gun and a fjxed-

hane

édisplacement proportioning unit, specially designed for the application of spray polyuret

foam. The ntanufacturershattrecommendappropriate equipmenttobeused:

Operation, maintenance, safety and cleaning procedures detailed in the equipment manufacturer’'s manual
shall be strictly followed.

4.7

Installation

Special applications which require properties in addition to those specified in this part of ISO 8873 shall be
agreed upon by the interested parties prior to commencement of the installation.

Prior to application, a test shall be run to ensure that proper equipment settings have been selected.
Consideration shall be given to reactivity, spray pattern, adhesion to substrate and the appearance of the
spray polyurethane foam to ensure that each of these properties meets the requirements specified by the
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spray polyurethane foam system manufacturer. The spray polyurethane foam installer shall confirm that the
density of the installed material meets the minimum density declared by the spray polyurethane foam system
manufacturer.

The spray polyurethane foam system shall be applied in passes to a clean, dry and sound substrate, prepared
in accordance with Annex A. The thickness of the insulation shall be ascertained by using a thickness gauge
as shown in Figure 1. Successive passes shall overlap to ensure a smooth surface, free of ridges.

Each pass should not be less than 15 mm thick because of the possibility of reduced foaming, which
adversely affects the adhesion to the substrate. Each pass should not be more than 50 mm thick to avoid
elongated cell formation and to minimize the possibility of stress cracking. When several passes are required,
allowforcootingof thefoanTto preventscorching:

In any interior building installations, where required by the authority having jurisdiction, a thesmal| barrier shall
cover the interior side of spray polyurethane foam for fire protection.

In permanently exposed exterior installations, coatings or coverings are neceSsary for protection from
ultrayiolet degradation. Coatings or coverings shall meet the requirements as specified by the application.

Advegrse ambient environmental conditions can produce condensation on-the substrate. If nefessary, the
spray polyurethane foam installer shall confirm this through dew point temperatures. Additional climatic factors
which affect the installation of spray polyurethane foam are outlined in Anhex C.

Dimension in millimetres

16

A
 J

_

Key

1 transparent plastic disc and sleeve weighing 10 g + 0,1 g; disc approx. 2 mm thick
2 stainless-steel pin, of 3 mm diameter, minimum length 100 mm, tapered to a sharp point

Figure 1 — Depth gauge

© 1SO 2007 — All rights reserved 7
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5 Applications

5.1 Gene

ral

When installed as a specific application, spray-applied polyurethane foam shall meet the requirements of that

application.

5.2 Air barrier system application

When using spray-applied rigid polyurethane, medium density, foam material in an air barrier assembly

application,
air barriers &

5.3 Vapo

Spray-applig
under specif
foam contra
requirement

5.4 Exter

The spray-a
drainage.

The exposed spray-applied polyurethane foam shall be protected from ultraviolet degradation and mechg

damage. Pr

0,3 m (minimum) below ground level.

5.5 Interi

Application ¢f spray polyurethane foam acting(as the sole insulation applied directly to a foundation wall

not require g

Spray polyu
space betwe

When spray
shall be met

5.6 Cathedral ceilings, flat ceilings and decks over heated spaces

There are ng

L - n Ll o L 4Ll L 4L L L LL L e 4L ' L LL 4L - ' 1L e
e i taliatiornt Ur uie Dpldy pUIyUIULIIdIIU 1odartit stidil CONMTOTNTIT O Ule sidlinudiu 101 U1 Ifisldiiall
ssemblies.

ur barrier application
d rigid polyurethane foam can provide the properties required for a vapour_barrier applic
ic thickness, based on the substrate and other installation requirements. Theyspray polyuret

ctor shall contact the spray polyurethane foam system manufactirer to obtain all
5 and limitations for this application.

or foundation insulation application

bplied polyurethane foam shall be contoured at the wall/footing interface to allow for positive

btective covering shall be installed on all exposed spray polyurethane foam and to a dep

pr foundation insulation application

n additional material to be installed as a vapour barrier.

ethane foam can be applied/directly to the foundation wall above ground level as there is 1
en the spray polyurethane-foam and the foundation wall.

applied polyurethanefoam is installed in the interior of occupied buildings, all requirements g

additional requirements for these applications.

pn of

ation
hane
such

vater

nical
th of

does

o air

fD.7

5.7 Attic application, exterior (cavity) and interior wall application

There are no additional requirements for these applications.

6 Sampling

Unless otherwise specified, randomly choose an area that represents the average application. Obtain one
specimen from the surface area where spray polyurethane foam insulation is being installed. In case of
dispute, three equally spaced specimens shall be obtained from a 3 m by 3 m area chosen by the inspector.
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The specimens shall be taken from the installation site and removed from the substrate. Remove any loose or
compacted spray polyurethane foam material from the specimens. Remove the top and bottom skin from the
specimen by cutting a 6 mm slice from the top and bottom. Record the number of passes within the specimen

in th

7

71

e daily work record.

Test methods

Determination of density

7.1.—Generat

The

density of the specimen prepared according to Clause 6 and determined in accordance \

method shall be equal to or higher than the density declared by the spray polyurethane fi
manpfacturer.

7.1.2 Principle

Afte

il determination of the mass of the specimens, the volume shall be determined by water displa

dengity shall be calculated based on the values determined above.

7.1.3 Apparatus

7.1.31 Analytical balance, accurate to 0,01 g.
71.3.2 Knife, with a blade of at least 180 mm, or a:€oring tool capable of cutting a sample.
71.3.3 Graduated cylinder, of minimum size. 2000 ml, with 10 ml maximum graduation.

7.1.4 Procedure

Cut
full t

Perf

Ind remove three specimens (appfoximately 70 mm in diameter and 50 mm to 100 mm long
ickness of the spray polyurethane foam from the middle of the test area (see Clause 6).

¢orm the following operations.for the specimen.

A Without wettingthe’/specimen, make sure that they are of the correct size to fit into th
cylinder. Cut into pieces or trim if necessary. Gently shake off loose particles.

B Weigh the“specimen and record its mass (in grams), ensuring that the minimum mass is

Fill.graduated cylinder with the required volume of water and record the volume (in millilit

[@)

vith this test
bam system

cement. The

through the

e graduated

5,5 g.
res).

rument, and

D Submerge the specimen completely using a thin-wall plastic tube, wire or other thin ins

P THH

rad tha o ol pon L ANEWWT 1 S T- N B~ T
CLUTU UIC TICVW VUTUTTTIC T TS o J vWikrmmr 1 TrirT.

E Calculate the water (in millilitres) displaced by subtracting the volume recorded in A from the volume

recorded in C.

F Divide the specimen mass (in grams) by the water displacement volume calculated in E (
Convert the results from grams per litre to kilograms per cubic metre.

in millilitres).

In case of dispute, the samples shall be submitted to an accredited laboratory for the density testing.
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7.2 Cohesion and adhesion test

7.21

General

The cohesive and adhesive strengths of the spray polyurethane foam shall be determined as outlined below.
The test specimens shall not show delamination or separation. The adhesion and cohesion tests should be
performed on site with the specimen attached to the substrate.

7.2.2 Principle

A circular ply

rNood - disc nquippnd with g hr\r\l(7 is banded with an adhesive to the surface of the insulation

o be

tested. The
insulation. Al

7.2.3 Apparatus

7.231

7.2.3.2

7.2.3.3

7.23.4

7.2.3.5

7.2.3.6

7.24 Test

Select a loc
entire thickn

Bond the d

polyurethan¢ foam.

Pass each g
be made wit

Lower the w

Observe forn
substrate fo
foam for coN

Any materia

Wires with two hooks (to be attached to the plywood discs), wire length 600 mm.

Weight, of mass 1 kg.

spray polyurethane foam insulation is cut 70 mm in diameter through the full thickness\o
specified load is attached to the hook perpendicular to the surface, and any rupture is ebsery

Round plywood discs, of diameter 70 mm, thickness 20 mm.
Two-component epoxy glue, or a shot of spray polyurethane.

Tool, made from thin-wall tempered pipe to make 70 mm cylindrical.cuts in the insulation.

Support frame for the test, as given in Figure 2.

procedure

ption in the middle of the sampling area (see Clause 6) and make a cylindrical cut throug
bss of the insulation.

q

4

scs with hooks and wire towthe test specimen using two-component epoxy glue or

f the other ends of the-wire through a support and attach to a 1 kg weight. The attachment
hout placing any tension’on the specimen.

pight very slowlyte-avoid impact loading of the specimen (see Figure 2).

any rupture~(delamination) at the interface between the spray polyurethane foam ang
adhesion, Observe for any rupture (delamination) between the passes of the spray polyuret
esion:.Any rupture constitutes a failure of the foam system.

f the
ed.

n the

pray

shall

the
hane

that does not pass the adhesion/cohesion test shall be removed, the substrate properly preg

ared

and new ma

7.3 Verifi

erial installed.

cation of substrate (application surface) preparation

When required by the quality assurance site auditor or the authority having jurisdiction, the preparation of the
actual application surface shall be visually verified in three places in the same manner as given in 7.2.4. The
cylindrical cuts shall be made at least 200 mm apart. After the test, the holes shall be cleaned and refilled with
the spray polyurethane foam (see requirements of Annex A).

7.4 Repo

rting requirements

The results of all on-site testing shall be recorded on the daily work record.

10
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Key

1 fpam cut out 5 hook

2 dubstrate 6 test frame, of 4 mm diameter steel, tapered to g sharp point
3 fpam 7 wire

4 glywood plug (glued to foam cut) 8 weight of mass 1 kg

Figure 2 — Apparatus for adhesion/cohesion strength test

8 Manufacturer's marking

The |spray ‘polyurethane foam contractor/spray polyurethane foam installer shall obtain information from the
manufacturer about what means the manufacturer is using to identify easily and uniquely, on [the job site,
products which the spray polyurethane foam system manufacturer declares complies with ISO 8873-1.

NOTE Examples of a manufacturer's marking are a distinct ink colour added, or a material added to their system,
which could be identified at the installation site.

The installer shall identify, verify and record how the material was marked on the daily work record.

© IS0 2007 — Al rights reserved 1
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9 Manufacturer’s documentation

The spray polyurethane foam contractor shall obtain from the spray polyurethane foam system manufacturer,
and provide to the spray polyurethane foam installer, information on the material which should include, as a
minimum, the following:

a) description of the chemical components including their properties;

b) material safety data sheet for both the resin and the isocyanate;

¢) instructions for safe handling, use and disposal of the chemical components;

d) recommniendations for suitable types of proportioning spray equipment, safety and operating parameters;

e) ambien{temperature, substrate temperature and relative humidity limitations at application;

f)  type of $ubstrate and its preparation;

g) physical properties of the spray polyurethane foam, as well as toxicity, flammability/combustibility] and
reactivity data;

h) limitatiohs for use of the spray-applied polyurethane foam;

i) expiry date of the components;

i)  method|used by the manufacturer to identify the installed spray ‘polyurethane foam insulation on sitg that
the marjufacturer declares complies with ISO 8873-1.

10 Limitations

Because spray polyurethane foam is combustiblecit*sShall not be used at a continuous service temperatyre in

excess of +80 °C (such as in contact with chimneys, heater vents, steam pipes). Where applications reqyire a

continuous gervice temperature in excess of-+80 °C, the spray polyurethane foam system manufacturer |shall

be contacted and a foam specifically formulated for the application shall be obtained.

Spray polyurethane foam shall not be

a) used orn or in the vicinity of heat-emitting devices (such as recessed lighting fixtures) at a distance| less
than 75|mm, or as specified by the authority having jurisdiction, nor

b) used ingide electricaloutlets or junction boxes, nor

c) left exposed te.continuous ultraviolet light.

12 © ISO 2007 — All rights reserved
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Annex A
(normative)

Substrate preparation

General

y polyurethane foam can be applied to a wide variety of substrates. Good adhesion
trate and the insulation is extremely important. It can be achieved by proper surface prepar
pplication of the insulation. All substrates should therefore be clean, dry and freg, -of/greas

trate shall be prepared in accordance with the directions specified by the chemieal manufaq
ific application.
Wood, gypsum board and fibreboard

moisture content of wood, gypsum or fibreboard should be less‘than 19 %. Special care sho
b case of laminates with surface treatment, because the tréatment can adversely affect the
hsulation to the substrate.

Concrete

rete shall be dry on surface before applying spray polyurethane foam. Form release shall ng
ne concrete surface. Proper ageing of the concrete shall be provided for applications in
rete so as not to inhibit the concrete, cure. If the adhesion is suspect because of high moistu
oncrete, the adhesion test as specified in 7.2 shall be performed.

Galvanized steel
galvanized steel shall'‘be primed with a primer containing a high percentage of solvents, or w

ral spirit, then allowed to dry and finally primed using a thin film etching primer.

Pre-painted substrates

strength of adhesion can vary with the type of paint used. When the adhesion is uncertg

petween the
ption prior to
e, oil, loose
strate. Each
turer for the

uld be taken
adhesion of

t be present
volving new
re content of

ashed with a

in, the paint

Id”be 'mechanically scored or abraded by sand blasting.

A.6

Bare steel

Spray polyurethane foam can usually be sprayed directly onto bare steel after the removal of any loose scale
and rust. However, steel tanks shall be primed before insulation.

© 1SO 2007 — All rights reserved
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A.7 Stainless steel

Stainless steel shall be primed with a primer containing a high percentage of solvents, or washed with a
mineral sprit, allowed to dry and finally primed using a thin film etching primer. In some cases, to achieve

adequate ad

hesion between the primer and the stainless steel, it may be necessary to abrasive blast.

A.8 Aluminium

Aluminium shall be cleaned with a mineral spirit. Caustic solution shall not be used. Aluminium shall always be

primed prior

to the application of the insulation to prevent corrosion of the aluminium. After application

cids

are formed
corrosion.

A.9 Glass

Except for ¢
the interior ¢
prevent deg

A.10 Pol

y

at the surface between the spray polyurethane foam and the aluminium and they can\c

eaning, no special preparation is required for glass. However, when the~insulation is appli
f a window, an ultraviolet-blocking coating should be applied to the glass prior to applicati
adation of the insulation by sunlight.

(vinyl chloride) (PVC)

ause

pd to
bn to

Washing with a mild solvent, such as mineral spirits, is sufficient to prepare the surface of PVC. PVC should

be used as 4§
of the PVC
content is us

substrate with caution. If the plasticizer content is high, the plasticizer may migrate to the su

after the application of the spray polyurethane foam, resulting in loss of adhesion. (Plast

ually highest in new flexible PVC and is usually-lower in rigid PVC and aged PVC membrane

A.11 Aciylonitrile butadiene styrene (ABS)

The ABS su

A.12 Pol

The ahesior
apply the ins

face should be cleaned with mineral spirit and primed.

lypropylene and polyethylene

of spray polyurethane foam to these two plastics is extremely poor. The only practical w
ulation is to provide some sort of mechanical attachment to the substrate, such as chicken w

A.13 Asphalt and tar

The asphalt

rface
icizer

)

b

]

ay to
re.

r tar

ar-tar shall be solvent-free when the insulation is applied over it. Therefore, the asphalt ¢

must be ol
applied over

enoughto—assume—thatthere s o —sotvent present—Spray potyurethanmefoam—shoutd—ot be

fresh asphalt or tar.

A.14 Solvents

The presence of solvents in the substrate or on the surface of it shall be avoided. Many primers are solvent-
borne and thus adequate time for the complete evaporation of the solvent should be allowed prior to
application of the insulation.

14
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A.15 Sprayed polyurethane foam

Care shall be taken to ensure the foam is dry prior to application of more insulation. Previously sprayed
polyurethane foam that has been exposed to ultraviolet light for a period of time and which shows ultraviolet
degradation (as evidenced by chalking on the surface) shall be cleaned by wire brushing prior to the
application of more insulation.

A.16 Earth

Ponding water or saturated soil conditions shall not be present when installing spray polyurethane foam
directly on the earth. No special requirements are needed when installing spray polyurethane foam in contact
with [earth. The manufacturer shall be consulted in cases where a constant hydrostatic pressure will be
exerfed on the spray polyurethane foam.

A.17 Modified bitumen membrane

The modified bitumen membrane must be adhered to the substrate. The installer shall have the¢ membrane
manufacturer confirm that the material has been installed properly.

© 1SO 2007 — All rights reserved 15


https://standardsiso.com/api/?name=74aee0192b587467ed60aac4637632b7

ISO 8873-2:2007(E)

Annex B
(normative)

Selection of chemical components (system)

B.1 General

The installer{ shall select the appropriate chemical components in consultation with the chemical manutac
taking into account the type of substrate (see Annex A), the treatment of the substrate and the environm
conditions.

B.2 Densjty

urer,
ental

The density] shall meet the minimum as declared and tested by the spray pdlyurethane foam system

manufacturdr.

B.3 Combustibility

The chemical components shall be chosen in such a way that the final insulation meets the requirements
national regylations.

B.4 Service temperature

The continupus service temperature should be (within the range of —60 °C to +80 °C, unless the g
polyurethan¢ foam is specially designed for othen service temperatures.

of all

pray
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Annex C
(informative)

Climatic factors

Ambient/substrate temperature

Systems are available for use in a wide variety of ambient temperatures. When there is a differg

than
inter

C.2

Cars

blistg¢ring problem and could weaken foam adhesion.

C.3|Wind

Spray polyurethane foam should not be sprayed outside>when the wind speed exceeds 15 K
windscreens are used. The wind amplifies the possibility‘\of overspray and thereby reduces the in
yield| performance.

C.4| Sun/shade

Especially in the case of exterior substfates, the temperature differences in the substrate between|
in difect sun versus those in the shade affect reaction times. It may help to follow the sun, i.e sp

area

17 °C between the ambient temperature and the substrate temperature (e.g. when spraying
or during winter), the chemical manufacturer should be consulted prior to the application.

Moisture/humidity

should be taken whenever the relative humidity rises above 80 %. High relative humidity c

5 exposed to direct sun instead of shaded areas.

nce of more
in a heated

puld cause a

m/h, unless
stalled foam

those areas
ray on those

© 1SO 2007 — All rights reserved
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D.1 Gene

Annex D
(normative)

Job-site set up

ral

The license
requirement
procedures

D.2 Outd

Any outside
be taken to
of signs exp

D.3 Warnjing signs

Installers sh
must be wd
possible”.

D.4 Garb

The work si
should be pr

D.5 Fire ¢

A properly
extinguisher
fires. The ne

 contractor and the licensed installer shall be familiar with all local, provincial angd- fe
5 and regulations. They shall use all necessary construction, public and employeg s
such as those given in this part of ISO 8873.

Dor spraying

ope off the site. Tarps or plastic sheets should be used to cover possible problem areas. Pg
aining why the area is roped off is good practice.

buld have warning signs made available for job sites;such as “No Smoking”, “Breathing appa
rn when entering this work area”, “Do not enter while spraying”, and “Stay clear, overs

age disposal

e should be kept clean of debris. Garbage containers of the proper size for the job, with
pvided.

xtinguisher

charged fire extinguisher shall be available at all times in trucks and on job sites. The
shall meetthe minimum rating and classification requirements for extinguishing foamed p
t content©fythe extinguisher shall not be less than 4,5 kg.

D.6 Mask

deral
afety

spraying is influenced by the wind. When the wind speed exceeds 15km/h, precautions should

sting

ratus
pray

lids,

fire
astic

ing

Masking shall be securely fastened to those areas that must be protected from over-spray.

D.7 Requirements when installing spray polyurethane foam in inhabited buildings

D.7.1 Isolation during spraying

In applications where spray polyurethane foam is to be installed in inhabited buildings, the installer shall
isolate the area of the building that is being sprayed. One acceptable means of isolation is to drape
polyethylene sheets over openings to separate the occupied space from the application area. Intakes to

18
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mechanical systems that circulate air to other parts of the building shall be blocked. At no time shall the
installer allow any person into the application area during spraying without proper personal protection.

D.7.2 Ventilation of spray area during spraying

The licensed installer shall provide mechanical ventilation of the spray area during application. The ventilation
rate shall be 0,3 air changes per hour or greater.

D.7.3 Ventilation of spray area after spraying

The
man

This

ared by the

oo T otooT—oTr a1 proy e 1 SAARAA- BERCASA~

Ufacturer. The ventilation rate shall be 0,3 air changes per hour or greater.

does not apply to new construction or uninhabited buildings.

© 1SO 2007 — All rights reserved
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Annex E
(informative)

Trouble shooting and repair

E.1 Colour

Most systenl\s have a characteristic colour that can vary from system to system. Any change in the lLsuaI

colour may
components|
properly, the

A sample of]
colour, whic

substrate teqperature or the use of a system that generates too much heat.

E.2 Hard

It is very di
obviously di
may indicatg
wet appeara

The proport
caused by p

E.3 Cell gize

Cell structun
0,5 mm) shgq
(R value), st

Coarse cell
surfactant fa

E.4 Friab

The spray

ndicate problems. A shift in colour during the application may indicate poorly mixed “che
The machine should be carefully checked to ensure that the transfer pumps_-are” oper

the insulation should also be taken and the core examined for any discoleration to a brov
N may indicate scorching. Scorching may be caused by excessive thickness of passes, too h

eSS

icult to determine minor changes in hardness (compressive strength) but those areas tha

screens are not clogged, etc. Standard machine trouble-shooting techniques shouldbe used.

mical
ating

ynish
gha

t are

ferent should be examined. A very hard, brittle insulation; especially one that is darker in shade,
poorly mixed chemical components. Similarly, a soft“or spongy spray polyurethane foam with a

nce may be caused by an off-ratio mix.

oner unit should be checked to ensure thal\it is on ratio. Changes in hardness may alsp be

bor mixing in the chamber (heat and pressGres being too low).

e should be very fine. Any tendency towards coarseness (average cell diameter greater|than
uld be checked. Coarse _spray polyurethane foam will often have reduced thermal resistance

rength and stability.

structure may beZcaused by poor mixing, contamination of the chemicals by oil or watgr, or
lure in the chemicals themselves.

jlity

olylrethane foam should be checked for friability (brittleness) by running a fingernail over its

surface. If a fine powder results, the insulation is probably too friable. Some spray polyurethane foams may

exhibit initial

friability and should be rechecked after 48 h, or before enclosing the insulation.

Excessive friability can also be caused by a system that is not suitable for low application temperatures, or
when a substrate acts as a heat sink, drawing off the heat of reaction.

E.5 Thermal cracking

Loss of adhesion, especially during cold weather spraying, is sometimes characterized by sharp cracking
noises. When a cracking noise is heard, the installer should check the adhesion strength.

20
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Thermal cracking is usually caused by improper system selection or by spraying too thickly and too rapidly.
Spray polyurethane foam that exhibits cracking during application may not be dimensionally stable.

E.6 Surface tack

Any insulation surface that remains tacky after spraying is suspect. Tackiness is usually an indication of poor
mixing, too low heater temperatures or applying too thin a pass, or perhaps an improper system selection or
use of a chemical which has exceeded its shelf life.

E.7| Speed of reaction

The ppeed of reaction of any system depends on the chemical components, temperature, processing, type of
substrate, etc. After extensive use of a system, most installers become familiar with the reaction speed of the
chemicals in a given set of circumstances. Any deviation from the normal speed Should be [viewed with
congern and the chemical manufacturer contacted.

E.8| Product verification

When it is suspected that the spray polyurethane foam applied maybe off standard, the installer ghould take a
sample. Minimum sample size should be 300 mm x 300 mm x25"mm. This sample should beg sent to the
chemical manufacturer for testing and advice for the exact pro¢edure to follow for correction.
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F.1 Healt
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Before hang
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Annex F
(normative)

Handling and safety precautions

h hazards of isocyanates

are strong irritants to the skin, eyes and the respiratory tract. They are strong sensitizers-an
ause of allergic sensitization of the respiratory tract. Persons suffering from respiratory/ disea
socyanates should not be allowed to enter work sites involving the usage of isocyanates.

isocyanates shall be strictly controlled. The maximum isocyanate concentration-in a work |
is 0,005 ppm (parts per million) in most jurisdictions and shall be observed at@all times (this i
it value (TLV) specified in Reference [3]).

ling isocyanates, the product safety information available through the Workplace Hazar
formation System (WHMIS), the Material Safety Data Sheets)(MSDS) and the che
I's documentation should be read.

l are
5e or

blace
5 the

dous
mical

F.2 Employee safety requirements

Because isocyanates are strong irritants to the skin, eyes, respiratory tract and any mucous membraneg and

strong sensitizers, the following precautions are mandatory;

a) proper yentilation equipment, including a properlyfitting breathing apparatus supplying fresh air shall be
worn by|the installers (and apprentices working.within 10 m of the installer) at all times, while spraying;

b) skin prgtection shall be worn, including gleves and overalls; skin should not be uncovered if exposure to
isocyanptes is possible;

c) eye prdtection shall be worn, with”hoods or goggles and safety glasses to avoid eye exposufe to
isocyanpte vapours during spraying;

d) safety shoes and hard hats;shall be worn.

WARNING + Isocyanates can cause occupational asthma and contact dermatitis.

F.3 First pid

F.3.1 Inhalation

Breathing vapours or mists of isocyanates shall be strictly controlled at all times. The appropriate product
safety information, such as the Material Safety Data Sheet and the chemical manufacturer's documentation,
should be read for detailed advice. Persons affected by inhalation of isocyanates should immediately seek
medical attention.

F.3.2 Skin contact

Persons who have significant skin contact with isocyanates should wash with soap and water or shower to
cleanse the skin, and should then wash the affected areas with alcohol. Contaminated clothing should be
removed and discarded or cleaned before reuse. Before being laundered, contaminated clothes shall be
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placed in a decontaminating solution of water containing 10 % ammonia in a container that is impervious to
isocyanates.

Medical attention should be obtained if skin contact is extensive. Persons who have skin contact with the resin
component should thoroughly wash the affected area with soap and water.

F.3.3 Eye contact

For eye contact with resin or isocyanate, the eye(s) should be flushed immediately for at least 20 min with
plenty of lukewarm water. Protect eyes with loosely tied bandage if the victim cannot tolerate light. Medical

atten

tion should be obtained. Contact lenses shall not be worn during spray application.

F.3.L Ingestion

If isd
mus

If the

F.4

Isocy
follo
ford

a)

b)

cyanate is ingested and the patient is alert, the patient should drink large amounts of wat
not be induced. Medical attention should be obtained.

resin is ingested, vomiting should be induced promptly and medical attention’should be obta

Handling of spills

anates are hazardous chemicals. Therefore, extreme cadtion and proper safety procedu
ved. In a situation that is considered a major spill of isocyanhate, the following procedure is re
econtamination.

Clear the area of all unprotected personnel. (Thisvis particularly important for spills onto
surfaces.)

f water has been contaminated, seek assistance from the local authorities to police waterw
Dbtain approval before usage is resumed.

f the spill is on a hard surface or cap be controlled in a pool:

— protect personnel with self=contained breathing apparatus or equivalent, and with protec
such as rubber boots; rubber gloves;

— cover the spill with"an absorbent material, such as dry sand, sweeping compound, d
earth, kitty litter,"cement powder; do not use sawdust;

— collect the.material in open-top drums and take it to safe isolated area, preferably out of g

—  fill'the drums with water and allow them to stand at least 48 h;

er. Vomiting

ned.

res shall be
commended

or near hot

ays for 36 h.

tive clothing,

atomaceous

00rs;

-~"treat the remaining spill area with a solution of water (85 % to 90 %), concentrated amm

bnia solution

(3 % to 8 ), liquid detergent (0,2 % 1o 5 %) to neutralize any residual iIsocyanate;

— to minimize the residue, flush the equipment before neutralization, using a solvent such

d)

glycol monoethyl ether.

as ethylene

If the spill is in a porous area, such as a railway bed, flood it with water, and add a dilute solution of
ammonium hydroxide. Keep the area isolated for at least 48 h.

© 1SO 2007 — All rights reserved
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F.5 Guidelines for fire safety and extinguishing

F.5.1 Prec

autions

Fire is a serious concern during construction. Good practice suggests the following safety precautions.

Spray polyurethane foam should be applied only by installers trained in its proper use and who are familiar
with its limitations. It should be installed in accordance with the chemical manufacturer's recommendations.

The following are prohibited in chemical storage and installation areas:

lighted

If metal in ¢
away from t
If hot work
and sparks
available.

Warning sig
not be expos

Fire-extingui

Liquid chem
Drums of wi
components
drums shou
uncapped. T

Waste insul
characteristi

Spray polyu

(unless speq
exceeding th

F.6 Extin

In the event

The types of

open flgmes;

cutting and welding torches;

guishing of fire

ipes, cigars and cigarettes.

pntact with the spray polyurethane foam has to be welded or cut, the insulation shall be stri
e affected area. Special precautions shall be taken when welding in the vi€inity of the insula
ust be done near exposed rigid polyurethane insulation, the insulation shall be shielded from
by a thermal barrier. A fire watch should be maintained and fire extinguishers shall be re

ns shall be posted and shall be clearly visible in all sprayed ateas. Spray polyurethane foam
ed to flames or other sources of intense heat.

shing equipment shall be provided at both storage and installation sites.

arm chemicals should be opened slowly to allow, the gradual release of vapours. Liquid W
shall not be mixed together for disposal because spontaneous combustion could occur. E
d be decontaminated by filling them with water out of doors and allowing them to stand for
he drums shall not be recapped (see Annex’'G).

btion should be disposed of daily_inva@ designated location with due regard for its combu
Cs. Large buns of waste insulation'should be cut open and doused with water.

rethane foam insulation shallknot be used in contact with chimneys, heater vents, steam j
ifically designed for this application), or other areas that could be subject to surface tempera
ose recommended by the-chemical manufacturers.

of a fire invelving isocyanates, all unessential personnel shall be evacuated from the area.

extinguishing media to be used in fighting isocyanate-supported fires are

pped
tion.
heat
adily

shall

ical components shall be stored and opened out.of \direct sunlight in a well-ventilated location.

aste

mpty
36 h

stible

bipes
tures

dry chemieal powder

carbon dioxide, or

fire-fighting foam.

Water should be used only if large quantities are available.

In the case of a fire involving spray polyurethane foam, fire fighters shall wear a positive fresh-air supplier

respirator.

After the fire has been extinguished, the area shall be inspected by properly protected personnel and shall be
decontaminated to remove any suspected isocyanate residues before unprotected workers are permitted to
enter the area. In cases where drums are observed to bulge, contact the manufacturer for instructions.
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Annex G
(normative)

Disposal and detoxification of drums

Isocyanate drums

G.A1,

The
hazs

1 General

re-use and the disposal of contaminated empty drums and containers is not permissible be|
rds associated with isocyanates remaining on the walls of the drums. As a mattepef principle

of ispcyanates in containers shall be decontaminated in an appropriate way.

G.A1,

G.1.

Isocy
pack

Isocy
isocy

Thern
decg

The
the

2 Decontamination of isocyanate drums

P.1  General

anates or isocyanate prepolymers can be delivered in drums. These drums are designed to
ages and can therefore not be taken back by the suppliers.

anate residues will remain on the walls of depleted drums and the precautions associated |
anates will apply.

efore, it is not permissible to re-use or todispose of emptied isocyanate drums, unle
ntaminated completely (which should be done as soon as practical after emptying).

decontamination shall be carried outin"properly ventilated areas. All personnel shall be pr
nhalation hazards of isocyanate vapours. The maximum workplace atmosphere conc

cause of the
all residues

be one-way

vith handling

ss they are

btected from
entration for

isocyanates is 0,005 ppm (parts per million) in most Canadian jurisdictions and it shall be strigtly observed

(thisjequals TLV as specified in Reference [3]).

The following decontamination-procedure has proven to be effective for emptied and well-drained isocyanate

drunys.

a) Bpray or pour 5Tto’25 | of decontamination solution into the drum, making sure the walls arg well rinsed.
This can be achieved by use of a spray head or by rolling the drum for several minutes.)

b) Leave thevdrum standing unsealed for 25 h to allow complete reaction. Avoid sealing of [the drum to
brevent-build-up of pressure by evolved carbon dioxide.

C) our out quuid decontaminant into storage vessel (Thie solution may. be used several times )

Disposal of liquid decontaminant should only be carried out in accordance with local regulations and

requirements.
Drums previously used for isocyanates shall never be reused for foodstuffs or food additives.

The empty decontaminated drums may then be tipped (landfill) or scrapped, as appropriate.
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G.1.2.2 Decontaminants

Decontaminants are products for the “neutralization” of isocyanates by rapidly converting them to harmless,
insoluble solids. Supplies of decontaminates shall always be available in the working area. The choice of
decontaminant should relate to local safety regulations and to the chemical manufacturer's recommendations.
Besides being used for cleaning drums, decontaminates are also used for the treatment of spillage and for
making equipment safe for maintenance and repair operations.

The following formulations of liquid decontaminates are principally designed for use in emergency situations,
drum disposal, spillage, etc. (the percentages may be expressed by mass or by volume):

— water (§5 % 10 90 %}, concentrated ammonia Solution (3 % 10 8 %), liquid detergent (0,2 7% 10 5 %), ar

— water (90 % to 95 %), sodium carbonate (5 % to 10 %), liquid detergent (0,2 % to 5 %).

G.2 Resin drums

No special precautions are required for the disposal of waste resin components ok their containers. These
may be disppsed after draining by crushing and landfill.
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Annex H
(informative)

Daily work record

As a minimum, the daily work sheet should contain the following information.

Contractor: Date:
Instdller: Certification No.
Apprentice: Apprentice No.

Project information

Projg¢ct Name:

Projgct Address:

Customer Name:

Matgrial information

Mangfacturer: Product:

“‘A” Component “B” Component

Lot No.

Expify date / Mfg date:

Quantity of foam used (today): (k@)

Equipment

Mixing chamber size: Hose length:

Heater temperature: Primary: °C Hose: °C
Pressure: “A”: KPa “B”: KPa
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Environmental conditions

Time Ambient temp (°C) | Relative humidity | Wind velocity (Km/h) Substrate temp (°C)
Test results
Density test: mass:. g voiume. i
Density = g/ml x 1 000 = kg/m3
Adhesion test: pass [] fail []
Cohesion teft: pass || fail [
Thickness: Number of passes: Thickness per pass: mm
Total foam thickness: mm

Substrate cpnditions

Conditions: | Clean
Special conditions

Preparation fequired:

[] Dry [] Properly fastened/Proper adhesion ]

Details:

Protective ceating-required.

Yog [ ]

No [ ]

Details:

Signature

28
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Annex |
(informative)

Example of job site label

Job Site Label

This Job Site certificate indicates that the installed spray applied rigid polyurethane foam insulation meets
the CAN/ULC-S705.1 - medium density - product standard. This product has been installed according
to the CAN/ULC-S705.2 installation standard.

Job Site Address:

Product Name: CCMCH#

Licensed Contractor: ID#

Certified Installer: ID#

Daily Work Sheet #: Date:

Signed:

Address: Phone: Fax:
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