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1. Purpose

The purpose of this report is to certify the test results for Loose Fill Insulation designated “FRM” and “SANCTUARY”
manufactured by Applegate Greenfiber Acquisition LLC shown herein have been compared to the criteria provided by
the Seal and Insulate with ENERGY STAR Insulation Definitions and Testing Requirements for Residential Insulation
Version 1.0 and the relevant building and energy codes. This Report is intended for use by the EPA. UL is an EPA
recognized Certification Body.

2. Referenced documents
The following codes and standards were referenced in the development of this report.

e International Building Code (IBC) — 2021

e International Residential Code (IRC) — 2021

e UL723, “Test for Surface Burning Characteristics of Building Materials" 11th Edition, Revised April 27, 2023

e ASTM C518, Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat
Flow Meter Apparatus, Issue Date 09/2021

e Seal and Insulate with ENERGY STAR Insulation Definitions and Testing Requirements for Residential
Insulation Version 1.0

UL Solutions Headquarters
333 Pfingsten Road
Northbrook, IL 60062

USA

T +1.847.272.8800

UL.com/Solutions UL LLC © 2023. All rights reserved.



3. Definitions

A. Insulation — Any material mainly used to slow down heat flow. It may be mineral or organic, fibrous, cellular,
or reflective (aluminum foil). It may be rigid, semi-rigid, flexible, or loose-fill form.

B. Residential Buildings — Single family homes (attached or unattached), multifamily buildings with 4 units or
fewer, or multifamily buildings (condominiums, apartments) with 3 stories or less in height above grade.

C. Loose Fill Insulation — Insulation in granular, nodular, fibrous, powdery, or similar form designed to be
installed by pouring, blowing, or hand placement. Materials may include, but are not limited to fiber glass,
cellulose, cotton, or wool.

D. R-value — The inverse of the time rate of heat flow through a body from one of its bounding surfaces to the
other surface for a unit temperature difference between the two surfaces, under steady state conditions, per
unit area. For the purposes of this program, Imperial units will only be accepted [(h - ft? - °F) / Btu].

E. Smoke-Development Index — The characteristic of a material to emit smoke when exposed to flame or fire
compared to red oak and inorganic cement.

F. Flame-Spread Index — The characteristics of a material to resist the spreading of flames when exposed to
flame or fire compared to red oak and inorganic cement.

4. Product Description
The products covered by this report consist of loose fill insulation designated “FRM” and “SANCTUARY”.

The products are nominally 85% by weight recycled paper and 15% fire retardants and other chemicals in
composition.

5. Uses

“SANCTUARY” Loose Fill Insulation is intended for use as insulation within attic floors, cathedral ceilings,
cathedralized unvented attics, wall assemblies, floors, and retrofitting sidewalls.

“FRM” Loose Fill Insulation is intended for use as insulation within wall assemblies.
6. Field preparation

Installation Instructions attached as Appendix A show detailed methods of application that meet the criteria set forth in
the Seal and Insulate with ENERGY STAR Partnership Commitments.

7. Test Results

7.1 Testing laboratories

The laboratories that have conducted this testing have demonstrated compliance to ISO/IEC 17025:2017, General
requirements for the competence of testing and calibration laboratories, at the time of testing.



7.2 Physical properties — thermal resistance

Tests were conducted in accordance with ASTM C518-10, Standard Test Method for Steady-State Thermal
Transmission Properties by Means of the Heat Flow Meter Apparatus. There are no significant technical differences
between ASTM C518-10 and ASTM C518-21. The tests were conducted in accordance with the latest version of the
standard at the time of testing. Tests for settled density were conducted in accordance with ASTM C739.

Test results can be seen below. A mean temperature of 75.0°F was utilized for Thermal Resistance testing below.

SANCTUARY:

Depending on the “SANCTUARY” Loose Fill Insulation formulation used, the following Thermal Resistance data

applies.

Option 1 — Design Density of 1.6 pcf utilized

Specimen No. Thermal Resistance, R/inch
1 3.71
2 3.70
3 3.70
4 3.71
Average 3.71

Option 2 — Design Density of 1.5 pcf utilized

Specimen No. Thermal Resistance, R/inch
1 3.67
2 3.67
3 3.67
Average 3.67

FRM:

Design Density of 1.6 pcf utilized.

Specimen No.

Thermal Resistance, R/inch

1 3.76
2 3.70
3 3.73
4 3.69
Average 3.72




7.3 Surface burning characteristics — flame spread index and smoke developed index

The test determines the surface burning characteristics of the material, specifically the flame spread and smoke
developed indices when exposed to fire.

SANCTUARY:

“SANCTUARY” is UL Certified for Surface Burning Characteristics by UL LLC under UL Solution’s Classification
program for the BPHX — Loose Fill Product Category. The published UL Surface Burning Characteristics are provided
below.

Option 1 — Testing was conducted in accordance with UL 723, Tenth Edition, dated September 10, 2008, “Test for
Surface Burning Characteristics of Building Materials”, (ASTM E84-11). There are no significant technical differences
related to this product type for testing to UL 723 between the Tenth Edition and Eleventh Edition. The latest version of
the UL 723 Standard (Revised April 27, 2023) is applicable.

Flame Spread 10
Smoke Developed 40-90

Option 2 — Testing was conducted in accordance with UL 723, Eleventh Edition, dated April 19, 2018, “Test for
Surface Burning Characteristics of Building Materials”, (ASTM E84-21). There are no significant technical differences
related to this product type for testing to UL 723 between the Issued Date and Revised Date of the Eleventh Edition.
The latest version of the UL 723 Standard (Revised April 27, 2023) is applicable.

Flame Spread 10
Smoke Developed 0

FRM:

“FRM” Loose Fill Insulation is UL Certified for Surface Burning Characteristics by UL LLC under UL Solution’s
Classification program under product designation “INSTAPLD” or “INSTAPORKLD” for the BPHX — Loose Fill Product
Category. The published UL Surface Burning Characteristics are provided below.

Testing was conducted in accordance with UL 723, Tenth Edition, Revised September 13, 2010, “Test for Surface
Burning Characteristics of Building Materials”, (ASTM E84-12). There are no significant technical differences related
to this product type for testing to UL 723 between the Tenth Edition and Eleventh Edition. The latest version of the UL
723 Standard (Revised April 27, 2023) is applicable.

Flame Spread 10
Smoke Developed 20

The values meet the requirements of IBC Section 720 and IRC Section R302.10 having a flame spread index of not
more than 25 and a smoke developed index of not more than 450.



8. Use of UL Solutions ENERGY STAR®report

8.1 The approval of building products, materials, or systems is under the responsibility of the applicable code
authorities.

8.2 UL Solutions ENERGY STAR® Reports shall not be used in any manner that implies an endorsement of the
product, material or system by UL Solutions.

8.3 The current status of this report, as well as a complete directory of UL Solutions ENERGY STAR® Reports
may be found at UL.com/Solutions via Product iQ®.

The Classification Marking of UL LLC on the product is the only method provided by UL to identify products which
have been produced under its Classification and Follow-Up Service.

Evaluated By: Reviewed By:

Courtney Hudson Thomas Sias

Project Engineer Engineering Associate Lead
Built Environment Built Environment

Courtney.Hudson@ul.com Thomas.Sias@ul.com


https://ecm.ul.com/otcsdav/nodes/273993361/Courtney.Hudson%40ul.com

DO-IT YOURSELF ATTIC INSTALLATION INSTRUCTIONS

Calculate How Much Greenfiber’
Insulation You Need

Determine the Target R-Value

First, determine the R-Value recommended
for your region. R-Value indicates
insulating power or thermal resistance
(adjacent chart). Once you know your
target R-Value, refer to the Greenfiber®
Insulation coverage chart (on Greenfiber®
Insulation product bag or see the charts
on the next page). These charts will
indicate, for a 1,000-square-foot area, how
many bags of Greenfiber® Insulation you
will need to purchase and how many
inches of coverage you will need.

To calculate exactly how much
Greenfiber® Insulation you need for a
specific number of square feet, you can
use the following table provided by the
U.S. Department of Energy Insulation
Recommendations for Existing Houses.*

* These recommendations are cost-effective
levels of insulation based on the best available
information on local fuel and materials cost
and weather conditions. Consequently, the
levels may differ from current local building
codes. In  addition, the apparent fragmentation
of the recommendations is an artifact of these
data and should not be considered absolute
minimum requirements.

DM-6.3-38 Rev E 01-23

Zone 1includes
Hawaii, Guam,

Puerto Rico, and
the Virgin Islands

All of Alaska in Zone 7 except for
the following Boroughs in Zone 8:

Bethel Northwest Arctic
Dellingham Southeast Fairbanks 1
Fairbanks N. Star Wade Hampton -
Nome Yukon-Koyukuk
North Slope
Wall Insulation: Whenever exterior
ZONE ADD INSULATION FLOOR siding is removed on an UNINSULATED
TO ATTIC wood-frame wall:

+ Drill holes in the sheathing and blow

Uninsulated Attic insulation into the empty wall cavity

before installing the new siding, and:

! RS0 to R49 RIS + Zones 3-4: Add R5 insulative wall
2 R30 to R60 R13 to R19 sheathing beneath the new siding
+ Zones 5-8: Add R5 to R6 insulative
3 R30 to R60 RI19 to R25 wall sheathing beneath the new
4 R38 to R60 R25 to R30 siding
5t0 8 R49 to R60 R25 to R30 INSULATED wood-frame wall:

+ For Zones 4 to 8: Add R5 insulative
sheathing before installing the
new siding

For further installation instructions visit

https://www.greenfiber.com/install @




Determine How Much Insulation

You Need Example: Greenfiber® Insulation Coverage Chart (INS541LD)
. . If you have approximately six R-Value* at Minimum Thickness
liett.ermllne. the rt]hlcknessl; an;:l Rr—]VaIue of inches of fiberglass batt 75° F Mean (inches)
the Insu apont atyoua re"_"_ y have so insulation in your attic, the To-':;?;;‘a installed | Thick
. nstalle ICKness
you cah ﬁgure out 'Fhe additional . R-Value is R-19. e lhssaiied s
Greenfiber® insulation needed. Insulation Resistance | Should Not = Settling
i (R) of: Be Less
R-Values vary by thickness and are If you want to increase your Than
different depending on insulation type. Visit R-Value to R-38 using R13 290 e
https://www.energy.gov/energysaver/weath Greenfiber® insulation you will R19 57 53
erizelinsulation/types-insulation for more need to add 5.7 inches (R-19) R22 66 61
. . . . isti R 26 1A 72
information on common insulation over the top of the existing
; ; R 30 89 8.3
. . insulation.
R-values by type of insulation. R 38 1.2 10.4
R 49 143 133
R 60 173 161

Not Sure What Type of Insulation You Have?

What You See What it Probably is
Loose light-weight yellow, pink, or white fiberglass
Fibers
small gray flat pieces or fibers (from newsprint) cellulose
Batts and fiberglass
Rolls
light-weight yellow, pink, white, or gray mineral (rock or slag)
wool
plastic fibers
natural fibers

Loose Fibers Batts

fiberglass cellulose rock wool fiberglass

For further installation instructions visit

DM-6.3-38 Rev E 01-23 https://www.greenfiber.com/install @



Determine How Many Bags You Need

Once you know how thick the insulation is that
you need to add, you need to figure out how
many bags you'll need to apply in order to
achieve your (desired R-Value) goal. Calculate
the size of the area to be covered by multiplying
the length of the attic by the width to get the
square footage.

Refer to the example below, then check the
application coverage chart on the back

of the bag or on our Greenfiber®
website at www.greenfiber.com.

Sanctuary® by Greenfiber® Blow-In or Spray-Applied Insulation (25 Ib. bag)

Loose-fill and Stabilized Applications

Example: Attic Application Coverage Chart 25 Ibs (11.3 kg) Sanctuary®
R-Value you want 2p R-Value* at Minimum Thickness Maximum Net Coverage Gross Coverage (based on
to attain 75° F Mean (inches) (no adjustment for framing) 2” x 6” framing on 16” centers)
Temp.
Subract the Ralve |/ Toobane | jetled | Thokness | Mewmum | Milwm | Melum | Mesum | Miioum
you have Resistance Should Not | Settling Bag 1,000 Sq. Ft. Sq. Ft. Bag 1,000 Sq. Ft.
(R) of: Be Less (Ibs/ft2)
Than
Difference /9
R1 33 30 786 127 0.32 86.7 1.5
R13 3.9 36 65.8 156.2 0.38 726 13.8
Maximum sq.ft. per R19 57 5.3 442 226 0.57 488 205
bag of Greenfiber® Hqe g R22 66 61 380 26.3 066 4.2 242
insulation R 26 77 72 31.2 321 0.80 334 300
R 30 8.9 8.3 259 38.6 0.97 274 36.5
Next, divide your R 32 95 8.8 238 420 1.05 25.2 397
L‘;‘?L:q::v':r:;:age 12005, 7+ R 38 1.2 104 190 526 132 19.9 5011
per bag and you - L/L/ 2 R 40 1.8 109 177 56.5 141 18.6 53.8
will have an T R 44 129 120 157 63.5 1.59 16.5 60.8
estimate of the 27 vons R 48 140 130 141 70.8 177 146 68.5
;:mlt’:; o '::giply 7 R 49 143 133 138 726 181 142 702
: R 50 14.6 135 135 74.3 1.86 14.0 7.4
R 60 17.3 16.1 10.8 92.5 2.31 11 89.8

The coverage chart is based on settled thickness, a nominal bag weight of 22.55 Ibs and coverage based on the Greenfiber® Monarch blowing machine. Settings
are non-adjustable. Use this chart for estimating purposes only. Job conditions, application techniques and settings on other equipment will influence actual
coverage. Do not add water to this product.

It takes 2-3 minutes to blow one bag of Greenfiber® Insulation into your attic.
*R-Values are based on settled thickness which is 90% of the installed thickness.

For further installation instructions visit

DM-6.3-38 Rev E 01-23 https://www.greenfiber.com/install @



@ Gather Installation Materials

The items listed below may be found
around your house or can be purchased
at your retailer.

Transporting Greenfiber® Insulation and the
machine requires a pickup truck and two
people for loading and unloading.

Before you leave the store, test the
machine for operation and ensure you
have 100' of blowing hose (two 50'
sections), one steel tube connector, and
three clamps.

Hose Section

Clamps Tube Connector

The proper number of bags of Greenfiber®
Insulation for the desired R-value.

A blowing machine and hose. Place outside

your home or in garage.

A heavy-duty 12-gauge extension cord.

A tarp to be placed under the blowing
machine to catch excess material.

A ladder to gain access to the attic if
needed.

Safety eyewear and N95 NIOSH-approved
particulate masks such as a 3M model
#8210 or #8511 or equivalent for protection
against nuisance dust.

Adequate lighting in the attic for installation.

A ruler or other measuring device to
monitor the depth of insulation.

Soffit vent chutes (if needed).

Metal barrier material or recessed light cover
for three-inch clearance around recessed
lights and other heat sources. Do not use
paper, cardboard or other potentially
combustible materials as a barrier.

DM-6.3-38 Rev E 01-23

@ Get Ready

Attach two 50' hose pieces with tube connector
and clamps.

Be sure to place the blowing machine on a level
surface and plug it in to a 20-amp, 110-volt
household outlet.

Keep Greenfiber® Insulation away from heat
surfaces and recessed light fixtures.

Identify locations of recessed lights, furnace flues,
heating vents, chimneys and other sources of
heat or combustion in the attic. Install barriers
around heat sources with clearances of at least

3 inches from the heat source. Check local code
requirements for barriers. Heat trapped by any
type of insulation can be a fire hazard.

Use baffles or vent chutes to maintain attic
ventilation. Insulation should not cover attic
soffit vents.

Prepare a rigid barrier around the attic access
hole to prevent insulation from falling out when
you open the attic door. The barrier should be
as tall as your installed insulation height.

Install attic rulers and mark the desired thickness
as a guideline to be used during application.

Place the blowing machine on a level surface outside
the building or in a garage.

Plug the machine into a 110-volt electrical outlet
(20 amps or greater) using the shortest, heavy-duty
extension cord possible (minimum 12-gauge).

Attach the hose to the outlet.

Run the hose from the machine through the attic
access hole into the attic, avoiding sharp bends
or kinks. Consider laying a kneeboard across the
ceiling joists to provide a platform for standing
or kneeling during installation.

Locate one person in the attic to hold the
application hose and the other near the blower
to hand-feed in approximately one half of the
insulation bag into the machine hopper outside
or in garage.

Consider laying a kneeboard across the ceiling
joists to provide a platform for standing or
kneeling during installation.

For further installation instructions visit

https://www.greenfiber.com/install @



@ Install

Greenfiber® Insulation installs easily over any existing
insulation, filling gaps and voids.

To achieve the desired R-Value it is important to
install the correct thickness of Greenfiber® Insulation.

Be sure to keep Greenfiber® Insulation from filling
soffits. Use a soffit vent baffle.

+ Put on safety eyewear and NIOSH-approved dust
mask (N95).

Open a bag of Greenfiber® Insulation and carefully
place its contents into the hopper, adding roughly
15 lbs at time and breaking up the material well (the
machine will hold up to 30 lbs of insulation).

Note: It is important to keep your hands, feet and
clothing away from moving parts inside the hopper.
Any spilled insulation should only be reused if it is
free of debris.

Turn on the blowing machine. The product will begin
to flow through the hose. For attic application, adjust
material flow by pulling the material slide gate
approximately % of the way out and begin application.

Begin to insulate at the corner farthest from the attic
access and work back. Be careful to step on top of
and not between the ceiling joists.

Hold the hose horizontal approximately two feet above
the attic floor. To ensure even coverage and to meet
building code requirements, staple attic rulers to
ceiling joists to indicate proper thickness.

Do not block soffits or cover heat sources with
insulation unless they are type IC rated for contact
with insulation.

Fill to the desired depth, using attic markings and
rulers as guides.

Use all the bags required to achieve your desired
R-Value. Empty the blowing machine when you are
finished and clean up the surrounding area.

Do not allow foreign material to get in hopper. In the
event something other than Greenfiber® insulation
gets in the machine, always turn the machine off and
unplug it before attempting to extract foreign objects.
NEVER USE ANY “PUSHER” DEVICES TO FORCE
MATERIAL THROUGH THE HOPPER GRATE.

+ Clean machine thoroughly after use and return it to
the same store location you rented it from.

DM-6.3-38 Rev E 01-23

Know the
machine.

f Hopper

Slide
Gate

——— Outlet

Tip

Do not fill soffits with insulation.
Use soffit vent baffles to allow
the soffit to stay open above
the insulation for proper
airflow. Insulate the inside of
the access hole cover with batt
or foam board insulation to
complete the job.

CAUTION:

To help avoid fire: Keep insulation
at least three inches away from
the sides of recessed light fixtures.
Do not place insulation over such
fixtures so as to trap heat unless
they are type IC rated for contact
with insulation. Also keep insulation
away from exhaust flues of
furnaces, water heaters, space
heaters or other heat-producing
devices. To be sure that insulation
is kept away from light fixtures and
flues, use a barrier to permanently
maintain clearance around these
areas. Check with local building o
r fire officials for guidance on

installation and barrier

requirements. (US Federal
Regulation 16 C.FR. Part 1404.4).

For further installation instructions visit

https://www.greenfiber.com/install @



Do-it Yourself Troubleshooting Guide

Blowing Machine Trouble-Shooting Guide

Please remember to turn OFF and UNPLUG the machine before attempting to resolve any problems.

Cause

The machine will not run

There is a loose wire in the power cord
Power cord is not properly plugged in
Main power switch on machine is off

Circuit breaker will not stay on

Machine runs with no insulation going through hose

Slide gate is closed (Applicable to 118 Machine only)
Clogged, kinked or pinched hose is stopping material flow
Material blockage between blower and agitator arms

Hose plugged

Low air flow
Improper air flow setting

Seals in airlock are leaking, making noise or blowing
insulation up out of the hopper

Machine is jammed

Foreign material is in hopper air lock

Blower runs but agitator arms do not
The agitator motor thermal protector has overheated

There is an obstruction in the agitator hopper or in
the airlock

The blower runs slowly and drive motor will not start

Low voltage to the machine

Grinding or unusual noise

Worn bearings

Sparks from blower

Worn brushes

Electrical shocking

Using Blower in rain or near water

Electrical shorting, loose wire or frayed cord

Non-grounded outlet

Solution

Call Greenfiber® for repair and do not attempt to use the machine
Remove plug, check ends and plug back in
Check switch and turn on

Check for adequate power (20 amps) and overloading. Use
minimum, shortest-length, 12-gauge extension cord

Open slide gate to %
Check hose for clog, kinks or pinched hose
Turn off and unplug machine. Check for foreign objects and remove

Clear flow passage by agitating hose at clog or reversing hose —
leave blower on continuously to prevent reoccurrence

Adjust material slide gate or air valve

Return to store for repair and obtain a different machine seal
needs to be replaced prior to further use

Turn off and unplug machine. Hand-release the pulley to loosen.
Carefully turn the machine over and remove the foreign material.

Allow the machine to cool and reset the motor

Turn off and unplug machine then carefully remove any
obstructions from inside the hopper

Use a 20-amp, 110-volt household outlet and at least a 12-gauge
extension cord, no more than 50 ft

Call Greenfiber® for repair and do not attempt to use the machine

Call Greenfiber® for repair and do not attempt to use the machine

Operate machine in a dry area ONLY

Call Greenfiber® for repair and do not attempt to use the machine

Use grounded outlet ONLY

US Greenfiber® (USGF) does not provide architectural, inspection or engineering services and
disclaims any responsibility with respect thereto. USGF does not guarantee, warrant or attempt
to determine whether a building structure, design or the use of materials therein complies with
any applicable codes, standards, guidelines or standards of workmanship. The user maintains
the full and complete responsibility to comply with all codes, laws and regulations applicable to
the safe and proper use, handling and installation of the product and should consult with an

architect and/or engineer for all construction and design related questions. The information
contained herein is believed to be accurate as of the time of preparation. However, USGF
makes no warranty concerning the accuracy of this information. USGF will not be liable for
claims relating to the use of information contained herein, regardless of whether it is claimed
that the information or recommendations are inaccurate, incomplete or incorrect.

fiber

creatorsof S AN C T U A R Y’

For further installation instructions visit
https://www.greenfiber.com/install @
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Attic Floor Installation
Instructions for Contractors

Greenfiber®

5500 77 Center Drive, Suite 100
Charlotte, NC 28217

Email: info@aggfinsulation.com
Office: 704-379-0640

Toll Free: 800-228-0024




Attic Floor Installation Instructions for Contractors

The following are the manufacturer’s recommendations for installation of Greenfiber® Insulation in attic floors.

The instructions and procedures for operating all equipment must be obtained from the equipment manufacturer
and must be complied with at all times. Blowing machines must be properly maintained and serviced per the
manufacturer’s instructions. Greenfiber® recommends the use of Spray Insulation Components (800.210.1311) for

installation equipment.

Installation Requirements
1. The insulation contractor has read and familiarized
themselves with this document.

2. The contractor crew has been trained in the proper, safe
use and operation of the attic application equipment.

3. For breathing protection, use a NIOSH approved N95 or
higher disposable or reusable particulate respirator per
29 CFR 1910.134. Greenfiber’'s Material Safety Data Sheet
(MSDS) requires the use of safety eye wear when installing
this product. The insulation contractor is responsible for
managing housekeeping and engineering controls below
nuisance dust levels. Follow all OSHA guidelines for safety
requirements including 29 CFR 1926.501 Duty to Have
Fall Protection. Various other local, state and federal rules
and guidelines may apply.

4. The insulation contractor has a quality assurance process
that guarantees in-field compliance with the installation
instructions as set forth by the manufacturer and any
local or national Code requirements.

5. The contractor uses only Greenfiber® Stabilized or
Loose-Fill Insulation for attic applications.

Precautions

Unplug equipment and comply with all applicable Lock out/
Tag out procedures before performing any maintenance

or point-of-operation troubleshooting. Be sure to follow the
blowing machine manufacturer’s instructions for all servicing,
maintenance or repairs.

Keep insulation at least 3 inches away from non IC (Insulation
Contact) rated light fixtures. Only IC rated recessed lights can
be covered with insulation.

Keep insulation away from exhaust flues of furnaces,

water heaters, space heaters, chimney flues or other heat
generating devices. ASTM C 1015-06 recommends that a
minimum of three inches of air space should be maintained

between the insulation and heat source. Follow manufacturer’s
recommended installation instructions for the use of insulation
with the above mentioned devices.If using Greenfiber®
Stabilized Insulation, spray tips and other installation
equipment must be maintained in order to achieve coverage.

Application
1. Use current Greenfiber® coverage charts to ensure the
required R-value is installed.

2. The applicator must install both the minimum number of
bags per 1,000 sq. ft. and the minimum installed thickness
to ensure the stated R-value has been reached. Both
of these requirements must be met to achieve the
specified R-value.

3. Code requires attic rulers to be installed every 300 sq. ft.

4. Follow all Code and other legal requirements when
adjusting for insulation thickness limitations due to
construction details. Ensure that attic preparation / air
sealing has been completed prior to insulation installation
per IRC 2012 Sections N1102.4.1 through N1102.4.4.

5. A retaining barrier should be installed around the access to
ensure the proper R-value is installed to the edge of
the access.

WI-6.19-07 Rev E 08/23



Ventilation is required by Code in unconditioned attics for
moisture control. Vent chutes or baffles must be in place
before installing insulation.

Blocking material needs to be installed at eaves in order
to maximize R-value over the top plate of the exterior walls.
This prevents insulation spillage into the eave overhangs.

Begin installation at the corner farthest from the attic
access and work back. Avoid walking or crawling
through areas that have already been insulated.

The installer should hold the hose horizontally to optimize
coverage. Improper hose angle may result in reduction
of coverage. Wherever possible, spray directly in line with

ceiling joists rather than across them to maximize coverage.

. Completed attic cards must be in sight of the attic access
per Code requirements.

Moisture Control and Verification for
Stabilized Applications

1.

Greenfiber® requires maintaining an applied moisture
reading between 18% and 22% during attic application.
Use an MP20 Pump or equivalent available from Spray
Insulation Components.

Use of the GE Protimeter Mini® BLD2000 Moisture

Meter partnered with a GE extended probe part number
BLD5070 is required. You must follow the manufacturer’s
instructions for these items.

Gently insert the dual pin probe to approximately
mid-depth into the insulation. Withdraw the probe % inch
before taking and recording the reading. This prevents
product over-compaction at the tip from giving a false
conductivity reading. Continue this same procedure for
each randomly selected testing location.

Clean excess buildup inside the nozzle after every 40
bags applied. Check to make sure tips are free of debiris.

Due to the variability of pH levels in various water sources
it is important to sample the primary water source to

be used in the application of Greenfiber’s INS500 and
INS500CAN stabilized insulation. The pH of the water
needs to be below 7.2. If the pH goes above this number,
do not install either product mentioned above and contact
your Greenfiber® Technical Service person for advice on
product change. The incorrect water pH will void any
claims with Greenfiber®.

WI-6.19-07 Rev E 08/23



Troubleshooting Guide for Greenfiber® Insulation Attic Applications - Contractor

Problem Cause Solution
Maintain moisture between 18% and 22%.
Material too wet Adjust water pump. Normal settings are between 125-175 psi when
using 4003 and 4002 tips.
Adjust feed gate to increase material flow.
Coverage
Measure house and compare to work order.
Incorrect square footage
9 9 Calculate number of bags from coverage chart based on
accurate square footage. Confirm number of bags actually used.
Ensure attic rulers were installed every 300 sa. ft. per code requirements.
| ; ber of inches installed The applicator must install both the minimum number of bags per
neorrect number ot Inches Instafie 1,000 sq. ft. and the minimum installed thickness to ensure the
stated R-value has been reached.
Lightweight, wet or hard bags Return trailer to plant and replace with new trailer.
Insufficient water to stabilize material Maintain moisture reading between 18% and 22%.
Settling Water tips are too large Use smaller tips at higher psi to ensure water stream penetrates material flow.
Pump psi is too low Normal pump settings are 125-175 psi when using 4003 and 4002 tips.
If possible, use fans to speed up drying and ventilation process.
Off Gassing Odor will dissipate with adequate ventilation.

Contact Greenfiber® if problem persists.

If installing Greenfiber® INS500 or INS500CAN, check the pH of
your water. If the pH is higher than 7.2, do not install and contact
Greenfiber® Technical Services.

Hose clogging

Too much material flow

Close feed gate a little at a time (in half inch increments).

Too much water flow

Lower psi or increase material flow a little at a time. Normal settings
are between 125-175 psi when using 4003 and 4002 tips.

Product buildup in hose

Take a sturdy stick to knock the insulation loose 10 feet below nozzle
back to nozzle. Clean excess build up inside the nozzle after every
40 bags applied. Check to make sure tips are free of debris.

Air pressure is too low

Increase air pressure in small increments.

Dust

Tips installed incorrectly

Make sure tips are installed vertically to material flow.

Tips clogged

Clean tips. Do not use metal wire to clean tips, as this will
damage tips. Use a wooden toothpick or broom straw.

Water pressure is low

Increase water pressure in 10 psi increments.

Air pressure is too high

Proper balance between material flow and air will reduce dust. Try
reducing air pressure slightly or increasing material flow slightly.

Pump is not running

Make sure bypass valve on pump (located under pump pressure
valve) is in “on” position.

Clogged water filter

Check and clean water filter.

Water in hose

Faulty check valve

Replace check valve.
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Installation Control Log for Greenfiber® Stabilized Insulation

Completed By Date Time
Builder Name Development

Development Contractor

Address Truck Number

Lot # Lead Installer

Moisture Readings

1. Install insulation at the minimum number of bags per 1000 sq.ft. and the minimum installed thickness
to ensure the stated R-value has been reached.

2. Take one moisture reading within first five minutes of blowing and document below.

3. Document a second reading at completion of installation.

Reading # 1 2

Moisture Reading

Notes

Greenfiber® does not provide architectural, inspection or engineering services and disclaims any responsibility with respect thereto. Greenfiber® does not guarantee, warrant or attempt to determine whether a
building structure, design or the use of materials therein complies with any applicable codes, standards, guidelines or standards of workmanship. The user maintains the full and complete responsibility to comply
with all codes, laws and regulations applicable to the safe and proper use, handling and installation of the product and should consult with an architect and/or engineer for all construction and design related
questions. The information contained herein is believed to be accurate as of the time of preparation. However, Greenfiber® makes no warranty concerning the accuracy of this information. Greenfiber® will not be
liable for claims relating to the use of information contained herein, regardless of whether it is claimed that the information or recommendations are inaccurate, incomplete or incorrect.

Office: 704-379-0640 5500 77 Center Drive, Suite 100
Toll Free: 800-228-0024 Charlotte, NC 28217

Email: info@aggfinsulation.com Greenfiber® D’ Q
‘f.
www.greenfiber.com W Iber
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Cathedral Ceiling Applications
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Cathedral Ceiling Applications

Cathedral ceilings have gained in popularity as architects and designers use this detail to add character to a

home. A ceiling is designated as cathedral when the thermal barrier (insulation) and the pressure barrier (drywall)

affixed to the underside of the roof rafters are parallel to a pitched roof. Cathedral assemblies have historically

been vented since traditional thinking has been that a vent space was needed to alleviate heat gain. Studies have

shown, however, that excess heat and moisture gain on a roof assembly is far more a function of roof color than

the presence or absence of cavity ventilation.

Unvented cathedral ceilings were judged to provide

better thermal performance and better moisture control by
an international group of building scientists and contractors
at the ASHRAE/DOE sponsored ‘Thermal Envelopes
Conference’ held in Clearwater, Florida in December, 2001.
In the Oak Ridge National Laboratory publication ‘Moisture
Control Handbook’, under the heading “Should Cathedral
Ceilings be Ventilated?,” the answer was, “Not if that space
is tightly packed with insulation.”

Insulated cathedral ceilings are rafter cavities which fully
encapsulate the thermal insulation on 6 sides. In vented
cathedral ceilings, Sanctuary® by Greenfiber® is Dry
Dense-Packed to a minimum density of 3.5 lb.ft® (56.1 kg/m3).
In unvented cathedral ceilings, SANCTUARY® by Greenfiber®
is Dry Dense-Packed over an air impermeable insulation as
prescribed per IRC 2009 Section R806.4. The thickness of the
air impermeable insulation is determined per Climate Zone.

The decision whether to include venting or not in this
application needs to be made by the specifier, architect, or
engineer of record, taking into account climate conditions,
site specific issues and assembly design. This document is
not meant to imply that this assembly type, whether vented
or unvented, can be used without due consideration of these
and other pertinent issues. As noted above, in addition to
the Code prescriptive path, the Code allows an alternate
performance path, if it can be proven to the local Code
body that the design choice will achieve the intended Code
standard. Modeling programs such as WUFI (a hygrothermal
modeling program) can be used to verify that the proposed
performance path will work.

The typical installation method for Dry Dense-Packing
cathedral ceilings is to staple a non-woven netting to the
cathedral rafters. A hole is then cut in the netting near the
ridge and a 2 1/2” or 3” hose is inserted the length of the cavity.
Insulation is blown into the netted cavity to a minimum density

WI-6.19-15 Rev F 03/23

of 3.5 pcf. At this density, there will not be any settling of

the material. In hot, dry climate zones where unvented
cavities can be totally filled with cellulose insulation, the
insulation will always be in full contact with the roof sheathing,
typically OSB. This helps avert the underside of the sheathing
from becoming a condensing surface should there ever be
any moisture vapor intrusion into the cauvity.

Control of air infiltration into cathedral cavities is very
important. Therefore, particular attention needs to be paid to
air sealing of any unvented cathedral ceiling assembly. Interior
humidity should not be allowed to infiltrate the cavities and
outside moisture laden air should not be allowed entry through
the eaves and rafter ends. The use of the Dry Dense-Pack
approach is not recommended for spaces which have high
indoor humidity such as indoor pools. These applications
demand a level of construction design and detail that can be
difficult to meet in practice.



Equipment and Material Requirements for Cathedral
Ceiling Applications (These guidelines are different
from those for cathedralized unvented attic applications.
Please refer to Greenfiber’s instructions for those
product applications.)

1. Hanes Insulweb™ brand netting

2. Air compressor with two or four air lines

3. Pneumatic staple guns with 1/4” staples

4. Ladder or scaffolding

5. Utility knives

6. SANCTUARY® by Greenfiber® cellulose insulation

Installation Precautions

The installer must be familiar with cellulose insulation
blowing equipment and techniques. Avoid installing netting
or insulation in contact with non-UL rated electrical systems
or non-insulated wiring. All lighting installed in the cathedral
ceiling must be UL rated “IC” with air tight rated cans.

Care must be taken during insulation installation to ensure
the complete filling of the cavity around any lighting or other
penetrations in the cavity, such as stereo speakers. Various
other local, state and federal codes, rules and guidelines

may apply.

Greenfiber's Material Data Safety Sheet (MSDS) requires the
use of safety eyewear when installing this product. The insulation
contractor is responsible for managing housekeeping and
engineering controls below nuisance dust levels. Follow all
OSHA guidelines for safety requirements including

29 CFR-1926.501 Duty to Have Fall Protection. Various other
local, state and federal rules and guidelines may apply.
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Procedure for Installing Netting in Attic Rafters

Vented example Unvented example

1 1/2-27 air space (if
vented)

{*WT De‘:hl/-Celluhm Insulatior

1.

Metting inset
slapled 1/M8-316"

Initial face slaplu to
hold netling n place

Remove all debris from the floor within ten feet of the area
to be insulated. Pre-cut netting sheets to manageable size
relative to the area to be covered, if necessary.

. Be sure the rafter ends are blocked correctly with an air

sealed barrier to prevent insulation from being installed into
the eaves. This detail needs to be completed before netting
and insulation installation. Please consult the architect

or engineer of record to ensure the proper detail and
construction technique is followed. If venting is used, install
prior to netting which must be continuous from eave to
ridge. If the application is unvented, there should not be any
opening at the ridge or rafter end.

. Netting installation is a two-step procedure. First, affix the

netting to the rafter edges and peak, creating a square or
rectangular stapled sheet, which is also stapled to the
rafters across the netting face. Second, inset staple the
netting to the sides of the wood framing around all four
edges of the cavities to be insulated. It is important to inset
staple to increase tension in the netting to prevent the
netting from bowing out beyond the rafter surfaces.

Bowed
netting
can lead
to difficulty
in applying
drywall

to the
ceiling
after
insulation
is installed.




4. Taking a straight, factory netting edge, the crew may either
start stapling across the peak or down the eave, stretching
the netting tight along the stapled edge.

5. Beginning in one corner adjacent to the stapled edge,
continue stapling out from the corner, increasing the stapled
area in a triangular fashion. Face staple the netting to the
rafters as installation progresses. Be sure to pull the loose
ends tight to maintain a taut sheet in all netting directions.
Staple spacing in the first step should be at least 2-3
staples per linear foot. The remaining loose netting is then
stapled to the rafter edges while maintaining a taut sheet
across the area.

6. The result should be a tight square or rectangular sheet,
stapled on all four sides with at least 2-3 staples per
linear foot to hold the netting in place. This includes face
stapling the netting to the rafters, as well as the perimeter
of the sheet.

7. When using multiple netting sheets that adjoin each other,
overlap the sheets by at least one foot to prevent insulation
from blowing out of the cavity.

8. Inset staple 1/8”-3/16” in from the framing face around
all four edges of every cavity to prevent netting bow as
previously indicated. The netting is then ready for
insulation application. All inset stapling should be
performed with 15-20 staples per linear foot.

Insulation Installation Instructions

1. Set the feed gate on the blowing machine opening at
approximately 60% to 70%. The air setting should be set at
70% to 100%. The settings will vary depending on machine type.

2. One to three feet from the roof peak, cut a slit large
enough to insert the blowing hose in the netting. Insert
the three inch blowing hose behind the netting and slide
the hose down the netted cavity to the eave and begin
Dry Dense-Packing the insulation.
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3. Begin filling cavity; do not allow the material flow to back
the hose up the cavity on its own. Create some resistance
in order to ensure full cavity density. Slowly retract the
hose in order to avoid clogging the hose. Ensure that the
Dry Dense-Packing at the ridge is complete to avoid the
potential for settling.

4. The time to fill a cavity will depend on the machine being
used, the material flow and air settings. The material should
not clog the hose during this process. If the hose does clog,
clean out the hose and close down the feed gate by 10% or
increase the air flow until clogging does not occur.

5. Make sure the netting is stretched tight over the entire
cavity. Patch the hose entry hole with duct tape.

6. Move on to the next cavity and repeat this process
throughout the entire ceiling area.

Product Usage Estimates for Cathedral Ceiling Applications
See chart below for Greenfiber® estimates on the amount

of product needed. These estimates are subject to variation
depending on the actual cavity volume of the installation, the
operator skill level, blowing machine condition and settings,
and other variables. As such, these are only guidelines, and
are not to be construed as a coverage chart, or as a definitive
calculation of product usage. The R-value used in these
calculations is 3.70 per inch, tested at a 4” representative
height per ASTM standards.

Total R-value Ft2 covered
Stud Dimensions Stud Height @ 3.7/inch @ 3.5 pcf
2x10 9.125” 3338 1.3
2x12 111257 41.2 9.2




Helpful Tips for Application

1. For quick measurements without using a tape measure,
count the number of sheets of plywood from the eave to
the peak. Multiply this number by four— the width of a sheet
of plywood. This will give the distance from the eave to
the peak.

2. Make all of the standard cuts on the floor before stapling
any netting.

3. Pull the blowing hose into the attic area as the attic is
being blown. Secure the hose to a ceiling joist to relieve
the hose weight.

The following list of equipment and supplies can be ordered
from Spray Insulation Components at 1-800-210-1311.

1. Hanes netting, 9’ width rolls

2. Josef Kihlberg pneumatic staple guns:
a. Model JK670 for 1/4” staples
b. Model JK680 for 5/16” staples

3. Staples-10,000 per box, 10 boxes per case, 1/4” or 5/16”

Greenfiber® does not provide architectural, inspection or engineering services and disclaims any responsibility with respect thereto. Greenfiber® does not guarantee, warrant or attempt to determine whether a
building structure, design or the use of materials therein complies with any applicable codes, standards, guidelines or standards of workmanship. The user maintains the full and complete responsibility to comply
with all codes, laws and regulations applicable to the safe and proper use, handling and installation of the product and should consult with an architect and/or engineer for all construction and design related
questions. The information contained herein is believed to be accurate as of the time of preparation. However, Greenfiber® makes no warranty concerning the accuracy of this information. Greenfiber® will not be
liable for claims relating to the use of information contained herein, regardless of whether it is claimed that the information or recommendations are inaccurate, incomplete or incorrect.

Email: info@greenfiber.com Greenfiber® D’
Toll Free: 800-228-0024 5500 77 Center Drive, Suite 100 Q

Charlotte, NC 28217

]
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Cathedralized Unvented Attic Application

Cathedralized attics are unvented attic assemblies in which the roof line insulation is left exposed (no drywall) to the
attic space. SANCTUARY® by Greenfiber® is Dry Dense-Packed behind netting affixed to the framing at a density of 3.5
lbs/ft®. Climate Zones 2B and 3B do not require an air impermeable insulation layer to the roof deck per IRC 2009
Section R806.4. The parallel flow path per the ASHRAE Fundamentals Handbook 2005 (Chapter 23 Equation 11) is used
to determine the U Value of the assembly. The use of Greenfiber® products in cathedralized attics outside of Zones 2B
and 3B needs to be reviewed by a registered design professional to determine the need for air barriers on the exposed

side of the insulation.

The construction detail is very specific and must be followed
to achieve thermal and other performance characteristics.

In addition, the installer of SANCTUARY® by Greenfiber®

must carefully follow the recommendations below to prevent
the creation of gaps between the insulation and roof deck.
Changing construction details such as roofing and decking
materials, joist width, insulation density and other factors can
affect the thermal and moisture management of the assembly.

Roofing paper

1/2" OSB
roof sheathing

This assembly has a proven track record in Climate Zone 3.

It is presented as a suggestion of how to cost-effectively meet
thermal requirements. It is not given as a specific design that
is ready to be adapted into building plans, and Greenfiber® is
not the Architect or Engineer of Record. If there are questions
about any aspect of this assembly and its capability of
meeting local codes, please consult your architect,

engineer or local building official. Contact a Greenfiber®
technical representative for assistance in the installation

of SANCTUARY® by Greenfiber® in this application. The
following instructions are for the above construction detail
only, with a cellulose insulation value of R-22.2. The netting
dimensions given below are specific to this detail, and must
be carefully followed to create the correct installation.

24" o.c. 2x4 wood truss

top chords

Tile roof

6" (average
thickness
of insulation)

Staple

Netting stapled
to top chord

1/2" gypsum board

*If more recent codes have been adopted, you will need to go to 2x6 top chord to achieve R-30.
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Equipment and Material Requirements for Applying
Pre-Cut Netting to 2x4 Trusses, 24 Inch on Center

1.

9.

©NOOAWN

Hanes Insulweb™ brand netting, pre-cut

27 inch x 250 yards

Air compressor with two or four air lines
Pneumatic staple guns with % inch staples
Ladder or scaffolding

Utility knives

Tape measure

Two or four-person teams

25 feet of 2.5 inch blowing hose and reducer
(if Dry Dense-Packing gable ends)
SANCTUARY® by Greenfiber® cellulose insulation

Installation Precautions

The installer must be familiar with cellulose insulation blowing
equipment and techniques. Care should be taken to avoid
installing netting or insulation in contact with non-UL rated
electrical systems or non-insulated wiring. After completion
of the installation, care must be taken by the builder to avoid
locating attic lights or other heat sources in proximity to the
netted assembly.

For breathing protection, use a NIOSH approved N95 or higher
disposable or reusable particulate respirator per 29 CFR
1910.134. Follow all OSHA guidelines for safety

requirements including 29 CFR-1926.501 Duty to Have Fall
Protection. Various other local, state and federal rules and
guidelines may apply.

Procedure for Installing Netting in Attic Rafters

1.

Remove all debris from the floor within ten feet of the area
to be insulated. Measure all standard cuts from the front
eave to the attic peak and back down to the rear eave.
Make cuts two feet longer than the measurement to allow
for one extra foot on each side of the peak. Excess netting
can be cut off at the eave after the netting has been
secured from the peak to the eave.

. After the two-person crews have made all of the standard

cuts, staple the netting to the peak allowing netting to hang
on both sides. Staple 20 to 24 staples per linear foot.

. Two-person crews work together with one person stapling

the netting from the peak down toward the eave until
reaching his partner on the ladder, who continues stapling
down to the eave. Staple netting across the top plate at the
eave to retain the insulation.

. Staple the edge of the netting to the face of the top chord

to allow the netting to bulge out when the cavity is filled with
insulation. Staple 20 to 24 staples per linear foot.

. Dry Dense-Pack the gable ends. A small area such as

this requires a reduced diameter blowing hose to achieve
enough density to prevent settling. Attach a 2.5 inch
blowing hose to the end of the larger blowing hose
extending from the machine.

Installation Instructions

1.

Set the feed gate on the blowing machine opening at
approximately 60% to 70%. Set the air adjustment at 70% to
100%. The settings will vary on depending on machine type.

. One foot from the roof peak, cut a slit large enough to

insert the blowing hose in the netting. Insert the three
inch blowing hose behind the netting and slide the
hose down the netted cavity to the eave and begin Dry
Dense-Packing the insulation.

. Begin filling cavity; do not allow the material flow to back

the hose up the cavity on its own. Create some resistance in
order to ensure full cavity density. Slowly retract the hose in
order to avoid clogging the hose.

. The time to fill a cavity will depend on the machine

being used, the material flow and air settings. The material
should not clog the hose during this process. If the hose
clogs, clean out the hose and close down the feed gate by
10% or increase the air flow until clogging does not occur.

. Once reaching the entry hole, turn the machine off and

slide the hose in the opposite direction, over the peak

and down to the eave. Turn on the machine and repeat the
blowing process, Dry Dense-Packing the cavity all the way
back to the entry hole.

. Make sure the netting is stretched tight in the entire cauvity.

Patch the hole with duct tape.

Move on to the next cavity and repeat this process
throughout the entire attic area.

Coverage Estimates for R-22.2 Cathedralized

Attic Application

Greenfiber® gives estimated coverage numbers for
cathedralized attic applications using pre-cut 27 inch
netting. If pre-cut netting is not used, coverage can vary
dramatically. Greenfiber® is not responsible for estimated
coverage if pre-cut netting is not used.

Using the pre-cut netting, one 30 pound bag of Greenfiber®
Insulation will cover approximately 12-14 square feet.

The average R-value for the insulation in this application is
22.2 based on an average of six inches of insulation. Installed
density should be a minimum of 3.5 pounds per cubic foot to
prevent settling.
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Helpful Tips for Application

1. For quick measurements without using a tape measure,
count the number of sheets of plywood from the eave to
the peak. Multiply this number by four feet, the width of a
sheet of plywood. This is the distance in feet from the
eave to the peak.

2. Make all of the standard cuts on the floor before stapling
any netting. When working with a two-person crew, both
crew members staple all of the netting to the attic peak,
allowing the netting to hang down to the eaves. Once all
the netting is attached to the peak, one person runs the
netting down to the other person on a ladder who
continues stapling to the eave.

3. Pull the blowing hose into the attic area as the attic is
being blown. Secure the hose to a ceiling joist to relieve the
hose weight.

4. The netting can be pre-cut before arrival to the job. As the
cuts are made, roll up the netting and secure with a rubber
band. Use a marker to record the length on each roll.

The following list of equipment and supplies can be ordered
from Spray Insulation Components at 800-210-1311.

1. Hanes Insulweb™ brand netting,
pre-cut 27 inch x 250 yards

2. Josef Kihlberg pneumatic staple guns:
Model JK670 for % inch staples
b. Model JK680 for 5/16 inch staples

o

3. Staples-10,000 per box, 10 boxes per case,
Ya inch or 5/16 inch

Greenfiber® does not provide architectural, inspection or engineering services and disclaims any responsibility with respect thereto. Greenfiber® does not guarantee, warrant or attempt to determine whether a build-
ing structure, design or the use of materials therein complies with any applicable codes, standards, guidelines or standards of workmanship. The user maintains the full and complete responsibility to comply with all
codes, laws and regulations applicable to the safe and proper use, handling and installation of the product and should consult with an architect and/or engineer for all construction and design related questions. The
information contained herein is believed to be accurate as of the time of preparation. However, Greenfiber® makes no warranty concerning the accuracy of this information. Greenfiber® will not be liable for claims
relating to the use of information contained herein, regardless of whether it is claimed that the information or recommendations are inaccurate, incomplete or incorrect

Email: info@greenfiber.com Greenfiber® D’
Toll Free: 800-228-0024 5500 77 Center Drive, Suite 100 Q

Charlotte, NC 28217

]
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Dry Dense-Packing Wall and Floor Assemblies

Requirements for Applying Netting for Insulating
16” oc 2x4 and 2x6 Walls
+ Hanes Insulweb™ brand netting or equivalent non-woven,
non-vapor retarding netting in 8 or 9 foot widths x 250 yards
Style # 3121 natural
Basis weight (1.24 oz. per sq. yd.)
+ Air compressor with a minimum of two or four air lines
+ Pneumatic staple gun with % inch staples
+ A minimum of 25 feet of 2 ¥2 inch blowing hose attached
to the larger diameter blowing hose; total length of the
two sections not to exceed 150 feet
+ 8” core sample tester, scale and instructions, available
through Spray Insulation Components at 800.210.1311
+ SANCTUARY® by Greenfiber® cellulose insulation
+ The contractor crew must read and understand this
manual before installing Greenfiber Insulation.
+ The insulation contractor must have a quality assurance
process that ensures in-field compliance with the
installation instructions set forth by the manufacturer.

Preparation

+ Any cavity taller than eight feet in height should have

cross-bracing or fire stops at mid-height to help support

the weight of the material and prevent settling.

Care should be taken to avoid installing any insulation

product in contact with non-UL rated electrical systems

or non-insulated wiring.

Inset stapling is recommended for any cavities wider

than 16” oc.

+ Greenfiber's Material Data Safety Sheet (MSDS) requires
the use of safety eyewear when installing this product.
The insulation contractor is responsible for managing
housekeeping and engineering controls below nuisance
dust levels. Follow all OSHA guidelines for safety
requirements including 29 CFR 1926.501 Duty to Have
Fall Protection. Various other local, state and federal
rules and guidelines may apply.

+ Remove all debris from the floor within ten feet of the
walls to be insulated.

Procedure for Installing Netting in Exterior and Interior

Walls Assemblies

1. Measure the length of the wall and add two feet to the
measurement.

SANCTUARY® by Greenfiber® is required for installation

in vertical wall assemblies using the netted/Dry Dense-Pack
application. SANCTUARY® by Greenfiber® with a

Dry Dense-Pack coverage chart can be used in this application.
Do not use water or previously wetted material in this
application.

2. Cut one piece of netting for each wall.

3. Staple one edge of the netting across the length of the top
plate of the first wall.

4. For exterior walls, staple netting down each stud face with
a double row of staples. The two staple rows should land on
the two edges of the stud to prevent insulation material
from obstructing the face of the stud and interfering with
the drywall installation. Repeat procedure for each stud
until the wall is completed.

5. For exterior walls greater than 2x4 and interior walls, inset
staple % inch on both sides of the wall to prevent bulging
that could interfere with the drywall installation.

Repeat procedure for each stud until the wall is completed.

6. Complete the wall by stapling the bottom edge of the
netting across the length of the bottom plate.

Repeat process in additional rooms until the house is complete.

7. After two rooms are completely netted, one person can
begin blowing material in the first netted room.

8. Net garage partition walls and knee walls on both sides of
the wall to retain blown insulation. Garage partition walls and
knee walls need to have a support on both sides. Netting
can be used on the back of garage partition walls; however,
follow Code for the backing of knee walls.

Procedure for Installing Netting in Floor Assemblies

1. The procedure for Dry Dense-Packing floor assemblies
is the same as for walls, except on the horizontal.

2. It is important to inset staple the netting to the floor
joists, as the larger volume of material installed at 3.5 pcf
may bulge the floor cavity sufficiently to create difficulty in
fastening drywall.
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Procedure for Installing SANCTUARY® by Greenfiber®

Cellulose Insulation in Netted Wall and Floor Assemblies

1. Using a utility knife, make a three
inch incision in the center of each
wall cavity, approximately one foot
from the top plate.

2. Insert the 2 /2 inch hose in the cut
and slide the hose to the bottom
of the cavity if possible. If there are
any plumbing, electrical or other
obstructions, the hose must be
reinserted at different points in the
cavity. Multiple holes may be needed to ensure uniform
density throughout the entire cavity.

3. Machine setting will vary depending on the production rate
of the installation equipment. Some trials with the machine
will be necessary as blowing machines and conditions can
vary depending on machine type, level of maintenance,
and the degree of wear.

4. A small machine capable of blowing 1800 pounds of
SANCTUARY® by Greenfiber® per hour should have the
gate open approximately 50% and the air pressure set at
two-thirds open. As machine capacity increases, the gate
should be reduced and the air pressure turned down.

5. Begin blowing the first cavity; retract the hose slowly
toward the top of the cavity as the material fills. The
netting will tighten and bulge slightly as the hose is
withdrawn. Once the hose end reaches the opening in
the netting, point the hose at the top of the cavity until
the cavity is completely filled.

6. Tape the cuts in the netting with duct tape after the
material is installed.

7. Cross-bracing creates two separate cavities; blow each
cavity with separate entry holes.

Density Check

Greenfiber® requires the use of either a core sampling method
or a bag count and volume method to assess the installed
density of its products when using the Dry Dense-Pack
method. Greenfiber® specifications call for a minimum density
of 3.5 pcf (pounds per cubic foot) in 2x4 and 2x6 cavities.
These two methods are described below.

Density Checking by Core Sampling

1. Take core samples from the top, middle and bottom
of the first cavity to ensure proper technique and
consistent density.

2. Remove the sample from the corer and weigh the material.
Divide the weight by the calculated volume of the sample.
This will provide the density for that sample. Average the
three sample test results to determine the installed density
for that cauvity.

3. Once the desired density
is achieved, continue
blowing the netted
cavities until the house is
completed. Machine may
need to be reset if the
required density
has not been met in the
test. Documenting these
settings will save time the
next time this application is
required.

4. Do not use water or
previously wetted material
in this application.

5. If using the core sampling
tool, please refer to
enclosed instructions.

Density Checking by Bag Count and Volume

In many situations, core sampling is difficult or impossible

to perform for a variety of reasons. The instructions below are
for calculating the installed density of Greenfiber’s insulation
products in the event core sampling is too problematic

or dangerous.

1. Two pieces of information are required to use this method:
the total weight of the material installed as determined by
bag count, and the exact volume into which the bags were
installed. Determine the volume by subtracting the framing
from the square footage. Dividing the total weight installed
by the cavity volume will provide the pcf
or density installed in the assembly.

2. When using this method it is important that it is done on
an assembly basis, that is that each wall, floor, or other
assembly is treated as an individual unit. Each unit must
have its own calculated installed density performed to
ensure consistent application of the product.
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3. The level of product in the hopper at the start and finish
should be accounted for in calculating the amount of
material used. The number of bags used for each
assembly plus/minus the material differential in the
machine hopper must be documented for each assembly.

4. Volume calculations of each assembly can be fairly
complex. The installer must make sure that these
calculations are documented for each assembly as well.
Many times the volume calculations can be standardized
because of the use of repeating room configurations in
multi-family, as one example.

5. Records must be maintained of the installed density of
each assembly to ensure that Greenfiber’s installation
instructions have been followed.

Note: Install Dry Dense-Packed “SANCTUARY® by
Greenfiber® insulation in all exterior wall sections in
bathrooms, kitchens and other rooms where added vapor
transport impediments, such as cabinets, mirrors, tubs,
and shower enclosures are located. If unsure where
transport impediments are located, Dry Dense-Pack the
entire exterior wall section(s).

Greenfiber® does not provide architectural, inspection or engineering services and disclaims any responsibility with respect thereto. Greenfiber® does not guarantee, warrant or attempt to determine whether a build-
ing structure, design or the use of materials therein complies with any applicable codes, standards, guidelines or standards of workmanship. The user maintains the full and complete responsibility to comply with all
codes, laws and regulations applicable to the safe and proper use, handling and installation of the product and should consult with an architect and/or engineer for all construction and design related questions. The
information contained herein is believed to be accurate as of the time of preparation. However, Greenfiber® makes no warranty concerning the accuracy of this information. Greenfiber® will not be liable for claims
relating to the use of information contained herein, regardless of whether it is claimed that the information or recommendations are inaccurate, incomplete or incorrect.

Email: info@greenfiber.com Greenfiber® D’
Toll Free: 800-228-0024 5500 77 Center Drive, Suite 100 Q

Charlotte, NC 28217

]
www.greenfiber.com W‘f Ib er
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Retrofitting Existing Sidewalls with Greenfiber® Insulation - Contractor Work Instructions

Before Installation

Retrofitting any part of a home’s envelope will cause changes

in air, heat and moisture flow. Contractors must understand

how this installation will impact the house, i.e., ventilation and
combustion air requirements. Examine both the inside and
outside of a home to determine areas that are inappropriate
for installation. For example:

+ Do not insulate any home that has active knob and
tube wiring.

+ Where moisture related problems are evident, the source
of the problems must be determined and corrected before
proceeding.

+ Do not install insulation in stud runs where heat-
producing devices such as an unprotected chimney,

a fireplace, etc. might cause severe overheating.

* Building assembly details such as balloon framing, fire
blocking, pocket door connections, dry wall gaps or other
leak points must be taken into consideration when blowing
Greenfiber® Insulation into a house.

+ Greenfiber's Material Data Safety Sheet (MSDS) requires
the use of safety eyewear when installing this product.

The insulation contractor is responsible for managing
housekeeping and engineering controls below nuisance
dust levels. Follow all OSHA guidelines for safety
requirements including 29 CFR 1926.501 Duty to Have Fall
Protection. Various other local, state and federal rules and
guidelines may apply.

Application

There are two basic techniques (Two-Hole or Double-Blow
Method and One-Hole Tube Fill Method) used to fill existing,
enclosed sidewall cavities. These techniques can be
performed from either the exterior or interior of a home.

Installation through the interior wall is very difficult and is not
detailed here. While it can be done, there is a wide range of
other considerations related to someone currently occupying
the home that present challenges to interior wall installation.

The following instructions are for contractors for the purpose
of retrofitting existing sidewalls with Greenfiber® Insulation.
These instructions are designed for use with Greenfiber’s
INS770LD, INS765LD, INS745, INS735, or INS515LD products for
installation in sidewall cavities. Follow the sidewall coverage
charts on the bags to assure that the proper amount of
insulation is installed.

Required Equipment:

+ Insulation blowing machine capable of at least
2.9 psi at the end of the hose

+ Not all insulation blowing machines meet this
requirement; please check with Greenfiber® Customer
Service — 800.228.0024 — for verification.

+ Ya-inch fiberglass rod

+ Hose clamps

+ Utility knife

+ Filter (such as sponge)

+ Wood, plastic, cork or Styrofoam plugs

+ Drill and a 2 to 3-inch hole saw / Forstner bit

+ 50-100 ft. of 3-6 inch inside diameter ribbed hose

+ 1to 1%2 -inch reducer nozzle

+ 12 ft,11/8 to 1 W-inch inside diameter tube

+ Best practice: 11/8 to 1 ¥ - inch tube will match
sturdiness of a thin wall irrigation hose

+ Note: When connecting hoses, a gradual reduction from
the outlet to the 11/8 - 1 ¥ inch hose will yield the best
results.

One-Hole Tube Fill Method

The one-hole tube fill method is recommended by state
Weatherization Assistance Programs for the retrofit of
sidewalls, and is the Greenfiber® preferred method for
retrofitting existing sidewalls. When performing Weatherization
Assistance Program work, follow the instructions below.

Density Check

Greenfiber® requires the use of either a core sampling
method or a bag count and volume method to assess the
installed density of its products when using the Dry Dense-
Pack method. Greenfiber® specifications call for a minimum
density of 3.5 pcf (pounds per cubic foot) in 2x4 and 2x6
cavities. These two methods are described below.
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Instructions for One-Hole Tube Fill Method

Remove a section of exterior siding and drill a single 2
Y2-inch diameter hole through the sheathing approximately
one foot from the bottom plate of the wall.

1.

Using a hose clamp, attach the 1 to 1%z - inch reducer
nozzle to the insulation blowing machine hose.

Using a hose clamp, attach the 12 ft, 11/8 or 1% - inch
inside diameter tube to the end of the reducer nozzle.
Using the utility knife, cut the end of tube on a diagonal
to facilitate snaking behind wiring and plumbing.
Suggested beginning settings for Insulation blowing
machine:

a. Material gate set to 25% of total opening.

b. Air setting at 60% of capacity.

NOTE: These settings are given as a starting point. Adjustment
will be needed based on machine type and condition.

. Insert cut end of the tube through the filter into the 2 ¥2-inch

drilled hole and feed to within 6-inches of the top of the
stud cavity. Note any fire stops or other obstructions. Drill
additional holes as needed if obstructions are present.
Turn on insulation blowing machine (Hold tube in place
6-inches from top). As material begins to flow, the cavity
will fill bottom to top.

. When you feel resistance from the tube, the cavity is full -

DO NOT STOP BLOWING. You will now begin the Dry
Dense-Pack Procedure. Dry Dense-Packing is required
to achieve the minimum requirement of 3.5 pcf in wall
cavities.

. Dry Dense-Packing means you will begin compressing the

material in the cavity and excess air will be forced out the
entry hole. Move tube up and down 4 inches until material
threatens to plug tube. Then retract the tube 8-10 inches.

. Repeat Dry Dense-Packing procedures until within 6

inches of the entry hole.

. When within 6 inches of entry hole quickly redirect tube

downward to Dry Dense-Pack bottom of cavity.

. Repeat Dry Dense-Packing procedures in bottom of cavity.
. Retract tube to entry hole, jab forward 3 to 4 times to

finish Dry Dense-Packing entry area.

. Turn insulation blowing machine off. Keep tube in hole

for 3 to 4 seconds before fully removing from cavity.
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Two-Hole or Double-Blow Method
The two-hole or double-blow method is the most frequently
used procedure for installing loose-fill insulation in sidewalls

of existing homes. This method allows air pressure to escape
from the upper hole while filling the cavity from the lower hole.

Instructions for Two-Hole or Double-Blow

1. Remove exterior siding to drill holes wherever possible
to avoid potential damage/appearance defects to the
exterior of the house.

2. Drill a hole between two studs approximately 2.5 to 3
feet up from the bottom plate. Drill a second hole
approximately one foot below the top plate in the same
stud run. On a multi-story home, repeat this process on
each floor.

3. Drill holes approximately 2-inches in diameter through
sheathing if siding is removed. A 2-inch diameter hole
enables directional application.

4. Using a hose clamp, attach a 1-inch reducer nozzle to
the insulation blowing machine hose.

5. Adjust air pressure to accommodate wall installation
and nozzle size. This will ensure proper compacting
of insulation and prevent settling in the cavity.

a. Air pressure adjustment will vary depending on
machine type and condition. More air pressure is
required for sidewall installation than attic installation.
Contact the machine manufacturer for the correct
settings.

6. Insert the nozzle into the bottom hole first and turn on
the blowing machine. An increase in back pressure
causes the blower to strain and alerts the installer that
the cavity is filled and ready for compaction.

7. When material is no longer flowing through the hose,
visually ensure the cavity is completely filled. Move the
nozzle to the next hole in the stud cavity. Continue this
process until each stud run in the wall is filled.

8. Fill the holes using wood, plastic, cork or Styrofoam plugs.
Replace the siding if removed. If siding was not removed,
use exterior-grade spackle to cover the plugs.

Contact your Greenfiber® technical representative if
you have questions regarding coverage, equipment or
application at 800.228.0024.

Greenfiber® does not provide architectural, inspection or engineering services and disclaims any responsibility with respect thereto. Greenfiber® does not guarantee, warrant or attempt to determine whether a build-
ing structure, design or the use of materials therein complies with any applicable codes, standards, guidelines or standards of workmanship. The user maintains the full and complete responsibility to comply with all
codes, laws and regulations applicable to the safe and proper use, handling and installation of the product and should consult with an architect and/or engineer for all construction and design related questions. The
information contained herein is believed to be accurate as of the time of preparation. However, Greenfiber® makes no warranty concerning the accuracy of this information. Greenfiber® will not be liable for claims
relating to the use of information contained herein, regardless of whether it is claimed that the information or recommendations are inaccurate, incomplete or incorrect.

Email: info@aggfinsulation.com
Office: 704-379-0640
Toll Free: 800-228-0024

Greenfiber® D’
5500 77 Center Drive, Suite 100 Q

Charlotte, NC 28217

]
www.greenfiber.com W‘flber
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Wall Spray Manual For Greenfiber® Stabilized All Borate Insulation

Greenfiber® Stabilized All Borate Insulation is sprayed into open wall cavities to provide thermal insulation and

sound control. The purpose of this manual is to provide application requirements for the proper installation of

Greenfiber® Stabilized All Borate Insulation in vertical assemblies when applied using Wall Spray.

Non-standard or unusual wall configurations (i.e., other than 2x4 and 2x6 walls) can affect thermal and sound

properties and require special installation considerations. These types of designs should be analyzed and,

if necessary, tested prior to plan review. For non-standard walls, contact a Greenfiber® technical service

representative for assistance.

Requirements

* The contractor crew must read and understand this
manual before installing Greenfiber® Insulation.

+ The insulation contractor must have a quality assurance
process that ensures in-field compliance with the
installation instructions set forth by the manufacturer.

Recommended Equipment, Crew Size

And Material

+ Two hopper insulation blowing machine with vacuum

+ 2.5 inch, two jet water nozzle

+ 25 or 40 series jets with maximum orifice capacity
size of .002

* Motorized wall scrubber

+ MP20 water pump system or equivalent

* Three-person crew

+ Greenfiber® INS735 or INS745

Equipment

Two Hopper Insulation Machine

A two hopper insulation machine is a complete system,
mounted on a truck or enclosed trailer, that consists of
a dry hopper and a recycle hopper. This system allows
for control of density and moisture. Separate hoppers
and material gates with individual adjustments provide
greater control of the installation process.

A Wall Spray truck is self-contained and
includes the following:

* Auxiliary electrical power

* A powerful recycle vacuum

+ 150-200 feet of 3 inch hose

+ 10 feet of 2.5 inch hose

+ 200 feet of 4 inch vacuum hose

* Hose reels

+ Water nozzle

+ Wall scrubbers

+ Water pump

+ Heated water tank

+ 200 feet of high pressure water line

2.5 Inch, Two Jet Wall Cavity Nozzle

The wall cavity nozzle consists of:

* A tube to give direction and pattern to the material.

+ Two jets for injecting water into the material and
completing the shape of the material pattern.

Machine Settings

Hopper Gate Settings and Adjustments

Test insulation blowing machine settings prior to the first
installation due to the inherent variability of installation
equipment, ambient conditions, machine condition,
maintenance, and installer technique. Adjust settings to
accommodate the machine’s ability to deliver product and
the installer’s technique. Material gate settings will vary from
one machine to another. Adjust settings to apply a sufficient
volume of material.

Air Pressure Setting

Adjust air pressure to get sufficient velocity needed to carry
the material to the wall. Start with air pressure at a high level
and decrease air pressure in small increments to the desired
rate of flow. Using this method will avoid the potential of
material plugging the hose due to insufficient air flow. The
amount of air pressure needed will vary depending on:

* Length and condition of the hose

+ Condition of insulation machine

+ Height of vertical climb from truck to application area

* Volume of material being pushed through the hose

High Pressure Water Pump
The minimum water pressure for a Wall Spray water pump
must be 200 pounds per square inch (psi).
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The “Pass”

When holding the nozzle, place one hand under the nozzle
with the valve down. With the other hand, grasp the blower
hose and the water hose about 18” to 24” behind the nozzle.

The pass is the spray application of insulation into a cavity
by successive layering in a side to side motion. Consistent
rhythm and accuracy are the keys to proper application.

The speed of the pass determines the thickness. Fast passes
produce thin layers. A smooth thin layer is very stable and is
the desired method. Slow passes produce thick layers and
will not achieve optimum adhesion. This could cause a weak
area that would not support the material that will be installed
on top of it. Contain the pass to a single wall cavity.

Wall Spray - Getting Started

Preparation

1. Remove all debris from the floor within ten feet of the walls
to be insulated. This prevents construction debris from
damaging the machinery when vacuuming the excess
material off the floor.

2. Fill cavities less than one inch in width with minimal
expansion foam.

3. Cover tubs, drains,
fireplaces, wooden
doors, open ducts
and windows with
poly. Cover any
duct registers.

4. Cover electrical
boxes with tape.

5. Ensure that all air
sealing measures
have been
completed.

Installation

1. For breathing protection, use a NIOSH approved N95 or
higher disposable or reusable particulate respirator
(reference ASTM C 1015-06).

2. Greenfiber's Material Data Safety Sheet (MSDS) requires
the use of safety eyewear when installing this product.
The insulation contractor is responsible for managing
housekeeping and engineering controls below nuisance
dust levels. Follow all OSHA guidelines for safety
requirements including 29 CFR 1926.501 Duty to Have
Fall Protection. Various other local, state and federal rules
and guidelines may apply.

3. Remove the plastic packaging and load the dry hopper
with Greenfiber® Stabilized All Borate Insulation. Do not
allow packaging to go through the hopper.

4. The person spraying the insulation should position
themselves sideways to the wall. Hold the nozzle three
feet from the cavity being insulated. Point the nozzle at a
slightly downward angle toward the bottom of the first cavity.
Turn the insulation equipment on with the remote control.

5. When the material begins to flow, engage the water jets
by opening the valve on the bottom side of the wall nozzle.

6. Begin the side to side layering of the material into the
cavity using the center of the cavity as a pivot point.
Remember that the speed of pass must match the volume
of material. Speed up or slow down the “pass” to fill
the cavity.
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7. Once you have layered the first foot from the bottom

beyond the stud face of several cavities, continue spraying member must be scrubbing walls and adding Greenfiber®
the first cavity by slowly leveling the nozzle with the plane Stabilized All Borate Insulation bags to the dry hopper, while
of the floor. It is important to fill the cavity completely as the third crew member is vacuuming the excess material.
you move upward. Continue layering the Greenfiber®
Insulation into the cavity, maintaining a level nozzle until Wall Spray Instructions And Techniques
you are within six to eight inches of the top. Moisture Control and Verification
8. When you are within six to eight inches of the top of the ) ) e
cavity, step in closer towards the cavity and continue 1. The primary control factor for spray-applied Greenfiber
spraying. Increase the speed of the pass as the top of the Stabilized All Borate Insulation for vertical wall assemblies
cavity fills. Do not apply more than is required to fill the is the material moisture content at the time of drywall
area. Excessive overspray could cause the top to sag installation. Do not cover the insulation until the insulation
moisture levels, measured and documented after a
Stepping toward the wall optimizes the following: minimum period of 24 hours from the time of installation,
+ Increases velocity and therefore, increases density reach a reading of 25% or less.
(packs tightly into the wall) 2. Some climate zones may require a vapor retarder per
- Concentrates the material by reducing the range of spray Code. If a Class | retarder is used, then cover the insulation
which allows attachment to the bottom of the top plate. only when the insulation moisture levels, measured and
. Avoids separation of material from top plate. documented after a minimum period of 24 hours from the
P PP time of installation, reach a reading of 25% or less.
8. After completing a cavity, quickly move the nozzle to the 3. Greenfiber® requires maintaining applied moisture content
bottom of the next cavity. below 35% during wall application.

9. Complete five cavities before starting wall scrubbing.
Begin scrubbing the wall upward from the bottom of
the cavity.

4. Use of the GE Protimeter Mini® BLD2000 partnered with
a GE extended probe part number BLD5070 is required.

5. Several factors affect the drying rate for Greenfiber®
Stabilized All Borate Insulation. Additional drying time
may vary due to these conditions:

+ Climate conditions:

— The outside temperature is below freezing.
— The humidity is above 80%.

+ Depth of cavity is greater than standard
(3.5 and 5.5 inches).

+ Permeability of adjacent building products. Again, in any
and all circumstances, do not cover the insulation until
the insulation moisture levels, measured and documented
after a minimum period of 24 hours from the time of
installation, reach a reading of 25% or less.

6. Do not use kerosene or other fossil fuel heaters to try to
accelerate the drying of Greenfiber® Stabilized All Borate

10. Vacuum loose material from the floor back to the recycle Insulation. All fossil fuel heaters emit extreme amounts of
hopper. The machine will mix the reclaimed product with moisture causing increased relative humidity and drying
dry product for reapplication to the wall time; electric heaters, however, may be used. Open

11. Teamwork is important for consistent and productive Wall windows and provide air circulation in order to move

Spray application. While the equipment is engaged and moisture to the outside.

material is flowing through the hose, another crew
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Special Considerations

+ On walls higher than eight feet, use a ladder to maintain
a level application angle with the wall nozzle.

+ Higher areas may require scaffolding.

Material Velocity

Material velocity can be changed by adjusting the air to

product mixture.

« If the material velocity is too low, the density will be
too light and the material may not support itself.

+ If the material velocity is too high, the material will
rebound off of the wall of the cavity.

Adjust the air to product mixture so that the material reaches
the cavity with sufficient force to adhere without an excessive
amount of material falling out. This loose material is referred
to as “roll off” in this manual.

Typical problems related to pass speed:

Cause

‘ Sympton

Moving the nozzle too slowly as
the installer reverses direction
back across the cavity

Very thick build up near edge
of the studs

Moving the nozzle too quickly

Center of the cavity is too shallow ;
Y through the center of the cavity

Material falling out of the cavity Moving the nozzle too slowly

Slightly change the distance of the nozzle from the cavity
for minor material velocity adjustments. This will impact the
density and appearance of the finished product.

Depth of Overspray

Overspray is the material that extends beyond the stud face
and is removed with a wall scrubber. Spray one inch of
overspray beyond the cavity to ensure there will be no shallow
spots and to provide enough reclaimed material to be mixed
with dry material for uniformity of continued spraying.

Maintaining Spray Integrity

When spraying a wall cavity, the bottom of the next cavity often
builds up with loose material from the roll off of the previous
cavity. Spraying on top of this loose material hinders the
integrity of the layering process and of the appearance of the
finished product along the bottom section of the cavity.

To create a good foundation in each cavity, spray one foot
above the floor several cavities ahead (or the entire room)
before completing the first cavity.

Netting

Netting is a non-woven
polyester material
used as a backing in
wall cavities against
which to spray. It is a
durable material and
has very little stretch.
Common areas that
may require netting
include interior walls
and knee walls. Staple
netting one to two
inches apart. Stretch
netting tightly to
prevent bulging.

When applying drywall to netted and insulated wall areas, it is
important that the drywall be installed first on the sprayed side
of the cavity. If applied first on the netting side, the material
could break loose and affect the thermal/sound performance.

Special Applications

Insulating Behind Cabinets, Mirrors, Tubs,

and Shower Enclosures

Identify and prepare
areas of exterior walls
that will require

Dry Dense-Pack
application. Install

Dry Dense-Packed
Greenfiber® Stabilized
All Borate Insulation
into all exterior

wall sections of
bathrooms, kitchens
and other rooms where
added vapor transport
impediments, such as
cabinets, mirrors, tubs,
! and shower enclosures
‘ are located. If unsure

b £ .
where impediments are located, Dry Dense-Pack the entire
exterior wall section(s).

Dry Dense-Packed Greenfiber® Stabilized All Borate Insulation
is required for installation in these special applications in
vertical wall assemblies using the netted/Dry Dense-Pack
application. Do not use reclaimed material in this application.
For complete Dry Dense-Packing instructions, see
Greenfiber’s Dry Dense-Packing Wall and Floor Assemblies.
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Cross-Bracing
Install cross-bracing to support the weight of the insulation
in the following situations:
+ When spraying 2x6 cavities taller than 8 feet, install
cross-bracing at 4’ to 5’ vertical intervals.
+ When spraying 2x4, 24” on center cavities taller than
8 feet, install cross-bracing at 4’ to 5’ vertical intervals.

Horizontal Blocking and Window Sills
Treat horizontal blocking and window sills like top plates
(see Wall Spray-Getting Started, Installation step 7).

Pipes, Wires and Receptacle Boxes

Treat pipes, wires and receptacle boxes running parallel
with the floor, like top plates (see Wall Spray-Getting
Started, Installation step 7).

If these obstructions are running vertically, spray the area
between the stud and the obstruction using the same
procedure as in a normal cavity.

Repairing Cavities

Repair shallow spots, damaged areas and top plate gaps

in cavities, following these steps:

1. If there is a shallow spot or damaged area, lightly tamp
the area and repair with quick layered passes of the
nozzle to fill the area.

2. If there is a gap on the underside of a top plate or any
horizontal framing, push the material in with a trim broom.
Pre-condition the repair area by slightly aiming the nozzle
up from below the repair area. With a faster than normal
pass speed, layer across the repair area to fill the gap.

3. Scrub all repaired areas.

Band Joists

1) To insulate band joists, follow these steps:

+ Pre-condition the band joist with a light water spray.

- Direct the first pass to the top corner.

+ Turn the nozzle sideways.

+ Make a 24” wide pass.

+ Make each layer about one inch thick.

+ Raise the nozzle with each pass to be more
perpendicular with band joist.

« Completely fill the bottom edge to support the
material above.

+ Repeat another one inch layer starting at the top,
working down.

+ Repeat the third time as before.

+ Build the cavity as thick as needed.

+ Avoid overfilling.

+ Pack the material with a trim broom to maximize stability,
if needed.

2) If a floor joist is too close to the band joist:

+ Net between the two joists creating a pocket for
Dry Dense-Packing against the exterior wall.

+ Create entry holes in the netting approximately every six
to eight feet to ensure insulation fills entire cavity.

+ Detach nozzle from the hose.

+ Insert the hose into the netted cavity and Dense-Pack
the area completely with dry Greenfiber® Stabilized All
Borate Insulation at a minimum of 3.5 lbs/ft3.

Maintaining Nozzles

Keep the outside of the nozzle clean. Material build up will
create a random pattern, causing an unstable wall cavity,
and slow down the installation process.

The jets are “quick change tips” which can be removed
easily. Check for consistent water stream from both jets.

If a jet gets plugged, release it from the nozzle by pushing
down and turning to clean. Use a wooden toothpick or
broom straw to clean by pushing the restricting particle
into the inside of the jet. Push the debris from the outside
inward. Flush the jet with water from the nozzle. Do not use
hard materials like steel or brass to clean the jet.

Moisture Testing Guidelines

Moisture readings for standard wall assemblies (2x4 and 2x6)
are determined by a measurement at mid-depth, halfway
between the studs.

Testing Procedure

1. Gently insert the dual pin probe
halfway up the wall unit and
centered between the two
studs. Insert to mid-depth into
the wall using a slight side to
side motion.

2. Withdraw the probe ¥ inch
before taking and recording the
reading. This prevents product over-compaction at the tip
from giving a false conductivity reading.

3. Continue this same procedure for each randomly
selected testing location.

4. Verify machine settings by taking the first installed
measurement after spraying 200 square feet. Take two
additional measurements from two separate rooms of
Wall Spray application.

5. Record the data on a quality control moisture
measurement control log. One suggested form is the
Greenfiber® Stabilized All Borate Insulation Installation
Control Log, attached.

6. If a moisture reading exceeds 35% at installation, do not
continue Wall Spray application until the equipment is
adjusted properly.

For inquiries about moisture meters or installation equipment, contact your Greenfiber® technical representative. If the meter does
not show proper calibration using the standard moisture content clips, the manufacturer will need to inspect the moisture meter.
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Troubleshooting Guide for Wall Spray

Symptom

Material not adhering to walls

Cause

Insufficient water and/or too much
material flow

Solution

Increase pump pressure, not to exceed
250 psi or close material feed gate a little
at a time. Pressure should be higher with
40 series jets than 25 series jets.

Standing too far from wall

Stand closer to the wall, approximately
three feet.

Too much air pressure

Lower air pressure in small increments.

Nozzle upside down

Water line should be on bottom.

Material falling out of wall

Too much water

Install smaller jets or lower pump
pressure gradually.

Too much recycle

Maintain approximately 60% dry to 40%
recycle ratio.

Improper spray technique

Make sure nozzle is perpendicular to
the wall surface except at the bottom
of the cavity.

Refer to section above for correct
application technique.

Spray one layer on top of the previous
layer making sure each pass goes from
one stud to the other.

Non-standard framing

2x6 framing, taller than 8 feet high should
have cross-bracing every 4’ to 5.

2x4 framing, 24” oc taller than 8 feet high
should have cross-bracing every 4 to 5.

Spraying too far out past the face
of the studs

Keep overspray to about 1 inch past the
face of the studs.

Gaps or smiley faces at the
top of the cavity

Installed moisture content is above
35%

Adjust recycle and dry mixture to maintain
moisture level between 25% and 35%.

Improper spray technique

Step in closer and speed up the pass.
Do not spray too far past the face of the
studs. Excess build up of material will
cause the tops to pull loose or fall out.

Improper wall scrubbing

Operate wall scrubber from the bottom of
the cavity upward.

Coverage

Density is too high

Inspect nozzle angle, air pressure, water
pump pressure, jet size and distance from
wall.

WI-6.19-18 Rev F 08/23




Installation Control Log for Greenfiber® Stabilized All Borate Insulation

Completed By Date Time
Builder Name Development

Development Contractor

Address Truck Number

Lot # Lead Installer

Wall Spray Moisture Readings

Install insulation at minimum of 2.7 pcf. Take one moisture reading from three different rooms per house.

Lot #

Reading # 1 2 3

Room

Sq. Ft. of Wall

Moisture Reading

Dry Dense-Pack Core Sample Density

Install Dry Dense-Packed Greenfiber® Stabilized All Borate Insulation in all exterior wall sections in bathrooms,
kitchens and other rooms where added vapor transport impediments such as cabinets, mirrors, tubs and

shower enclosures are located. If unsure where impediments are located, Dry Dense-Pack the entire exterior wall
section(s). Do not use reclaimed material in this application. Install insulation at a minimum of 3.5 pcf. Take core
samples from the top, middle and bottom of the first cavity to ensure proper technique and consistent density.

Reading Top Middle Bottom

Exterior Wall

Core Sample Weight

Density Reading

Notes

WI-6.19-18 Rev F 08/23



Wall Spray Insulation Best Practices

Coverage Charts

1) Consult the Greenfiber® Stabilized All Borate Insulation
Fact Sheet for the current Wall Spray coverage chart.

2) For Wall Spray application, install Greenfiber® Stabilized
All Borate Insulation in walls at a minimum density of 2.7

pounds per cubic foot. 2x4 and 2x6
3) Bag coverage is dependent upon density and moisture walls) can

levels. As the density and moisture levels increase, the affect thermal

coverage per bag decreases. and sound

Drying Time

1) Drying time varies due to local climate conditions
including temperature, humidity and the installed
moisture. Do not cover the insulation until the insulation
moisture levels, measured and documented after a
minimum period of 24 hours from the time of installation,
reach a reading of 25% or less in accordance with
Greenfiber’s Wall Spray Manual.

2) Some climate zones may require a vapor retarder per

Today’s condensed building cycles require careful attention to

these installation best practices and Greenfiber’s instructions

to ensure proper product performance. Greenfiber® offers the

following instructions for attaining the highest quality results

and performance for installing 2x4 and 2x6 wall insulation.

For complete Wall Spray installation instructions, please see

Greenfiber’'s Wall Spray Manual.

Non-Standard Wall Configurations

1)

Non-standard
or unusual wall
configurations
(i.e., other than

properties and
require special
installation
considerations.
These types of designs should be analyzed by a design
professional and, if necessary, tested prior to plan review.
For non-standard walls, contact a Greenfiber® technical
service representative for assistance.

Quality Assurance Process

Code. If a Class | retarder is used, then cover the 1) The insulation
insulation only when the insulation moisture levels, contractor must have
measured and documented after a minimum period of a quality assurance
24 hours from the time of installation, reach a reading of process that ensures
25% or less. in-field compliance
3) Install Dry Dense-Packed Greenfiber® Stabilized All with Greenfiber®
Borate Insulation in all exterior wall sections in bathrooms, installation instructions.
kitchens and other rooms where added vapor transport 2) For Wall Spray
impediments, such as cabinets, mirrors, tubs, and shower applications, record
enclosures are located. If unsure where impediments are and maintain on a
located, Dry Dense-Pack the entire exterior wall section(s). quality control log three moisture readings, one from
three different rooms per house.
Cross-Bracing 3) For Dry Dense-Pack applications, record three core sample

1) Install cross-bracing to support the weight of the
insulation in the following situations:

a) When spraying 2x6 cavities taller than 8 feet, install
cross-bracing at 4’ to 5’ vertical intervals.

b) When spraying 2x4, 24” on center cavities taller than
8 feet, install cross-bracing at 4’ to 5’ vertical intervals.

weights on a quality control log, from the top, middle and
bottom, of the first cavity to ensure proper technique and
consistent density.

Greenfiber® does not provide architectural, inspection or engineering services and disclaims any responsibility with respect thereto. Greenfiber® does not guarantee, warrant or attempt to determine whether a build-
ing structure, design or the use of materials therein complies with any applicable codes, standards, guidelines or standards of workmanship. The user maintains the full and complete responsibility to comply with all
codes, laws and regulations applicable to the safe and proper use, handling and installation of the product and should consult with an architect and/or engineer for all construction and design related questions. The
information contained herein is believed to be accurate as of the time of preparation. However, Greenfiber® makes no warranty concerning the accuracy of this information. Greenfiber® will not be liable for claims

relating to the use of information contained herein, regardless of whether it is claimed that the information or recommendations are inaccurate, incomplete or incorrect.
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FRM® STABILIZED SPRAY-APPLIED INSULATION

Scope

The purpose of these instructions is to provide
application requirements for the proper installation and

testing of FRM® Stabilized Spray-Applied Insulation in
fire-resistance rated assembilies, such as UL-U370.
These are minimum requirements and in no way
supersede local building code requirements.

Requirements

1. The installing contractor has read and understood
these FRM® Stabilized Spray-Applied Insulation
installation instructions, and is proficient with the
operation of the Wall Spray equipment, including
post-application testing and documentation.

2. The installing contractor uses only FRM® Stabilized
Spray-Applied Insulation, bearing the UL classification
mark, for all UL fire-resistance rated assemblies
(UL-U3T70, for example).

3. For breathing protection, use a NIOSH approved N95
or higher disposable or reusable particulate respirator
(reference ASTM C 1015-06).

4. Greenfiber's Material Data Safety Sheet (MSDS) requires
the use of safety eyewear when installing this product.
The insulation contractor is responsible for managing
housekeeping and engineering controls below nuisance
dust levels. Follow all OSHA guidelines for safety
requirements including 29 CFR 1926.501 Duty to Have
Fall Protection. Various other local, state and federal
rules and guidelines may apply.

EQUIPMENT AND APPLICATION

The equipment and application methods used by the
installing contractor will affect the installed density and
moisture content. Careful spray technique and skill of the
nozzle applicator are important. Dry Dense-Packed FRM®
Stabilized Spray-Applied Insulation has not been tested
in any fire-resistance rated assembly.

Equipment Requirements

1. A two hopper system consisting of both a dry and
recycle machine is required to effectively manage
installed moisture and density. Contact your Greenfiber®
Representative for equipment questions.

2. Core Sampling Kit as described in Appendix I.

3. Density Control Log, such as the Greenfiber® UL Fire
Wall Field Test Log (PM-6.3-121)

4. Greenfiber® Wall Spray Manual (WI-6.19-18)

5. Wall Spray equipment required in the Wall Spray
Manual (WI-6.19-18)

Application Overview

FRM® Stabilized Spray-Applied Insulation is applied with
basic Wall Spray techniques but with the knowledge that

WI-6.19-22 Rev E 02/23

the density characteristics will be different than that of
typical thermal insulation applications. These instructions
highlight the important details to keep in mind when
installing FRM® Stabilized Spray-Applied Insulation.
Greenfiber® cannot anticipate all of the individual and
specific assembly details that the installing contractor will
come across. These instructions can in no way be considered
all inclusive to every assembly detail. If there is any doubt
about installing FRM® Stabilized Spray-Applied Insulation in
a particular assembly detail, consult the architect or
engineer of record for advice on how to proceed.

Application Requirements

1. Mesh netting or gypsum drywall must be attached to the
outer face of one row of studs to provide a support for
the sprayed fiber installation. Care should be taken to
apply either the mesh netting or gypsum drywall to the
opposing units in such a way that application can be
achieved from the center unit, thereby increasing speed
of application.

2. Begin installation at the bottom plate, spraying at a
downward angle of approx 30-degrees, compressing the
material and increasing the installed density.

3. Continue with the downward angle until the depth is
8-10 inches from the bottom plate. The position is
approximately one foot closer to the wall relative to a
normal Wall Spray application which helps to increase
the installed density.

4. Angle the nozzle to the back of the cavity, moving the
nozzle side to side as you fill the cavity in an upward
motion. Care must be taken to fill the entire cauvity,
including behind the studs.

5. All fossil fuel heaters emit extreme amounts of moisture,
causing increased relative humidity and drying time.
Open windows and provide air circulation to remove
evaporated moisture to the outside.

6. The installing contractor is responsible for performing
density and moisture content field tests. The installing
contractor must provide to the builder a copy of the
field test results on the UL Fire Wall Field Test Log, or
equivalent, for each unit installed.

Moisture Testing (See Appendix | for details)

1. FRM® Stabilized Spray-Applied Insulation must be
installed between 25% and 35% moisture content.
Testing during installation is required to determine that
this range is being maintained.

2. To predict dry density, the installing contractor must test
the moisture content next to the area where the core
samples are to be taken.



3. The primary control factor for FRM® Stabilized
Spray-Applied Insulation for vertical wall assemblies is
the material moisture content at the time of drywall
installation. Do not cover the insulation until the insulation
moisture levels, measured and documented after a
minimum period of 24 hours from the time of installation,
reach a reading of 25% or less.Several factors affect the
drying rate for FRM® Stabilized Spray-Applied Insulation.
Additional drying time may vary due to these conditions:

+ Climate conditions: — The outside temperature is
below freezing. — The humidity is above 80%.

+ Depth of cavity is greater than standard (3.5 and
5.5 inches).

+ Permeability of adjacent building products.

WARNING: Do not use kerosene or other fossil fuel heaters to try to accelerate
the drying of FRM® Stabilized Spray-Applied Insulation. All fossil fuel heaters
emit extreme amounts of moisture causing increased relative humidity and
drying time; electric heaters, however, may be used open windows and provide
air circulation in order to move moisture to the outside.

4. The only approved moisture meter for use in fire-
resistance rated assemblies is the Delmhorst P-2000
with 19-E probe. See Appendix lll for proper
calibration and use of this equipment.

5. Moisture samples must be taken in the middle half of
the cavity, keeping in mind that one must select an
area where a full 8 inch sample depth can be taken.

Table 1:

U370 Minimum/Target Dry Density Por Two-Hour and
Three-Hour Fire-Rated Walls

ASSEMBLY DRY DENSITY DRY DENSITY
2 HOUR 3 HOUR

3.35 LBS/FT3 3.89 LBS/FT

UL U370 FIRE RATING
(MINIMUM DENSITY)

(TARGET DENSITY) 4.0 LBS/FT3 4.5 LBS/FT

WI-6.19-22 Rev E 02/23

Repairs
Procedure For Repairing Low Density Areas

1. If test results show that the installed minimum dry density
required in Table 1 has not been met, a repair must be
made immediately. If an immediate repair is not
possible, record the unit number, floor number and
location of areas requiring repair in the notes section
on the UL Fire Wall Field Test Log.

2. If the results of the core tests show the cavity will dry
below the required minimum dry density, core sample
tests must be taken in each cavity adjoining the failed
cavity. The process should continue outward from the
original failed cavity until the samples meet or exceed
the minimum required dry density and the extent of the
defect is known. Any additional cavities that do not meet
the minimum dry density requirement must be repaired
immediately. After repair, retest the cavities to make sure
the repair meets the requirement. Replace the core
sample material in the original hole and, if necessary,
refinish these areas to create a consistent surface.

Minor Repairs

1. If only a small amount of material is pulled or knocked
from the wall before the gypsum drywall has been
installed, cut a small portion of netting and face staple
it to the studs over the spot where FRM® Stabilized
Spray-Applied Insulation needs repair. Replace FRM®
Stabilized Spray-Applied Insulation behind the net for
a clean repair.

2. The installing contractor should be recalled for an on-site
repair if a large portion of FRM® Stabilized Spray-Applied
Insulation has been pulled from the cavity. Netting can
be installed on both sides for added protection assurance.

Appendix I: Checking for Target / Dry Density:
Appendix II: Cavity Matrices (8", 97,107, 11" & 127)
Appendix Il Delmhorst P-2000 Manual

Reference Information

Greenfiber’'s UL Fire-Resistance Rated Assemblies.
GO TO: https:/fig.ulprospector.com/en/

TYPE IN U370 in the UL File Number box to see

the assembly.

+ UL Fire Wall Field Test Log (PM-6.3-121)
Download at: https://www.greenfiber.com/products/frm-100

For additional information, please contact your Greenfiber®
Representative, or call Greenfiber® at 800-228-0024.

Greenfiber® does not provide architectural, inspection, engineering or building science services and disclaims any
responsibility with respect thereto. Greenfiber® does not guarantee, warrant or attempt to determine whether a building
structure, design or the use of material therein complies with any applicable Codes, standards, guidelines or standards of
workmanship. Adding insulation to any part of a home’s envelope will cause changes in air, heat and moisture flow. The
user must understand how the use of insulation will change the performance of a dwelling prior to installation. The user
maintains the full and complete responsibility to comply with all Codes, laws and regulations applicable to the safe and
proper use, handling and installation of the product and should consult with an architect, engineer, building scientist,
and/or a rater/energy specialist for all construction, design and performance related questions. The information contained
herein is believed to be accurate as of the time of preparation. However, Greenfiber® makes no warranty concerning the
accuracy of this information. Greenfiber® will not be liable for claims relating to the use of information contained herein,
regardless of whether it is claimed that the information or recommendations are inaccurate, incomplete or incorrect.



FRM® STABILIZED SPRAY-APPLIED INSULATION

APPENDIX | CHECKING FOR TARGET/DRY DENSITY

1.0 Checking Por Target / Dry Density

The Core Sampling Kit includes a weight scale, coring tools,
core plunger, sample holder, Delmhorst P-2000 with 19-E
probe, and weight/density conversion matrices (Appendix II).
The matrices in Appendix Il were developed to predict the
target dry density using the reading of the Delmhorst meter
and the wet core weight of the sample at various sample/
wall depths. The installing contractor is responsible for
supplying a 14 to18 volt battery operated drill with a fast/
slow selector.

1.1 Checking Por Moisture Content

The meter and probe can be used to determine the
moisture in the wall. The meter is calibrated to ASTM D644
using the original weight method for calculating the
moisture content. The meter reads the highest point of
electrical conductance between the material and the
electrode. This meter and electrode has been tested with
Greenfiber® INS735 and FRM® Stabilized Spray-Applied
Insulation products; its accuracy among other materials has
not been tested using this method. Thus the meter is going
to determine the highest moisture content of the sample
that is in contact with the electrode, not the average of the
sample in contact with the probe.

1. Follow Delmhorst's Guide for Calibration

2. Verify the meter is set to the third scale (*); if it needs to
be changed, hold down the button until (3) is displayed.

3. Insert the external probe into the cavity along the side
of the stud until the back edge becomes flush with
the stud.

Note: Be as careful as possible to keep the blades

against the stud as the blades are inserted into the product,
to prevent an air gap from forming between the blade

and material.

4. Hit the read button (largest button with water drops).

1.2 Checking Sample Weight

To use the coring tool, the Operator will use a battery
powered drill that is not included. A 14 to 18 volt drill with a
fast/slow selector is required. The sample locations are best
taken in the middle of the cavity, keeping in mind that one
must select an area where a full sample can be taken.

Take a core sample as close to the moisture reading
location as possible to produce the most accurate results.
Switch the drill speed to the slowest setting. Load the coring
tool into the drill. With the coring tool level, continue slowly
into the cavity until the tool is in full contact with the drywall
or the tool cuts through the netting. It is important that the
speed of entry of the coring tool starts slowly and maintains
a slow steady speed all the way to the back of the cavity.

WI-6.19-22 Rev E 02/23

Slowly slide the coring tool out of the wall, without the drill
turning. Place the sample holder on the weight scale and
press the “Zero” button. Disconnect the coring cylinder from
its base by twisting the cylinder. Push the material out of
the cylinder, with the core plunger, into the holder.

1.3 Determining Target Dry Density

Then, use the appropriate weight / density conversion
matrix, Appendix Il, to determine the dry density with the
wet core weight and meter reading collected under section
11and 1.2.

1.4 Sample Core Repair

To replace the product that has been taken for samples,
pack the core cylinder full with the tested material and
excess loose material. Slide the cylinder into the wall until
it is fully inserted. Use the plunger and push the material
inside the tube while removing the cylinder. Brush off the
extra material that protrudes beyond the studs.

Note: Use a longer coring device with cavities larger than
9” in depth.

Please contact your Greenfiber® Representative for any
questions regarding the use of this kit.

Greenfiber® does not provide architectural, inspection, engineering or building science services and disclaims any
responsibility with respect thereto. Greenfiber® does not guarantee, warrant or attempt to determine whether a building
structure, design or the use of material therein complies with any applicable Codes, standards, guidelines or standards of
workmanship. Adding insulation to any part of a home’s envelope will cause changes in air, heat and moisture flow. The
user must understand how the use of insulation will change the performance of a dwelling prior to installation. The user
maintains the full and complete responsibility to comply with all Codes, laws and regulations applicable to the safe and
proper use, handling and installation of the product and should consult with an architect, engineer, building scientist,
and/or a rater/energy specialist for all construction, design and performance related questions. The information contained
herein is believed to be accurate as of the time of preparation. However, Greenfiber® makes no warranty concerning the
accuracy of this information. Greenfiber® will not be liable for claims relating to the use of information contained herein,
regardless of whether it is claimed that the information or recommendations are inaccurate, incomplete or incorrect.



FRM® STABILIZED SPRAY-APPLIED INSULATION

DRY DENSITY CALCULATION CHART

METER READING (#)

29 |33 |83 |32 |32 |31 30 [30 |29 |28 |28 |27 |26 |26 |26 (25 |24 (24 |24 |24 |28 |23 |28 |23 |22 |22 |22 |22 |21 21

30 |34 |34 |33 |38 |32 |3l 31 30 |29 |29 |28 |27 |27 |26 |26 |25 |25 |25 |24 |24 |24 |24 |23 |23 |23 |28 |22 |22 |22

31 36 |35 |34 |34 |33 |33 |32 |31 30 |80 (29 |28 |27 |27 |26 |26 |26 |26 |25 |25 |25 |24 |24 |24 |24 |23 |23 |23 |22

32 37 |36 |36 |35 |34 |34 |33 |32 |3l 31 30 |29 |28 |28 |27 |27 |27 |26 |26 |26 |25 |25 (25 |25 |24 |24 |24 |23 |23

33 |38 |37 |37 |36 |35 |85 |34 |83 |32 |32 |31 30 |29 |28 |28 |28 |27 |27 |27 |27 |26 |26 |26 |25 |25 |25 |24 |24 |24

34 |39 |38 |38 |37 |36 |36 |35 |34 |33 |32 32|31 30 |29 |29 |29 |28 |28 |28 |27 |27 |27 |26 |26 |26 |26 |25 |25 |25

3 |40 |40 |39 |38 |37 |37 |36 |35 |34 |33 |33 |32 |31 30 |30 |29 |29 |29 |28 |28 |28 |28 |27 |27 |27 |26 | 26 |26 | 25

36 | 41 41 40 | 39 | 39 |88 |37 |36 |35 |34 34|38 32|31 31 30 |30 [ 80 |29 |29 |29 | 28 |28 |28 |27 |27 |27 | 26 | 26

37 43 | 42 | 41 40 | 40 | 89 |38 |37 |36 |35 |34 |34 |33 |32 31 3.1 31 30 | 30 [ 30 | 29 |29 | 29 | 28 |28 | 28 | 27 | 27 | 27

38 | 44 | 483 | 42 | 42 | 41 40 | 39 [ 88 | 37 |36 |35 |35 |34 |33 32|32 3231 31 31 30 | 80 |30 |29 (29 |29 |28 | 28 | 28

39 | 45 | 44 | 43 | 48 | 42 | 41 40 | 39 | 38 | 37 |36 |35 |34 |34 | 33 |33 |32 |32 32|31 31 31 30 | 830 | 30 | 29 | 29 | 29 | 28

40 | 46 | 45 | 44 | 44 | 43 | 42 | 41 40 | 39 | 88 | 37 [ 36 | 35 |34 | 34 |34 |33 |33 |33 |32 32|31 31 31 30 |30 | 30|29 |29

a4 47 | 46 | 46 | 45 | 44 | 43 | 42 | 41 40 | 39 |38 |37 |36 |35 (35 |34 |34 |34 |33 |38 [33 |32 |32 |31 31 31 30 | 830 | 30

42 48 | 48 |47 | 46 |45 |44 | 43 |42 | 41 40 |39 |38 |37 |36 |36 |35 |35 |35 |34 |34 |33 |33 |33 |32 |32 |82 |31 31 3.0

43 49 | 49 | 48 | 47 | 46 |45 |44 | 43 | 42 | 4 40 |39 |38 |37 |37 |36 |36 |85 |35 (85 |34 (34 |33 |33 |33 |32 |32 |32 |31

44 5.1 50 |49 | 48 | 47 |46 | 45 |44 | 43 | 42 | 4 40 |39 |38 |37 |37 |37 |36 |36 |35 |35 (35 |34 |34 |33 |33 |33 |32 |32

45 52 | 51 50 |49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 |39 |38 |38 |37 |37 |37 |36 (36 |35 35 |35 |34 |34 |33 |33 |33

46 | 53 | 52 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 |39 |89 |38 |38 |37 |37 |37 |36 |36 |35 35 |35 |34 |34 |33

47 54 | 63 | 52 | 51 50 |49 |48 | 47 | 46 | 45 |44 | 43 |42 |40 |40 |40 (39 |39 (38 |38 |37 |37 |37 |36 |36 |35 |35 |34 |34

48 55 | 54 | 53 | 52 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 42 | 41 41 40 | 40 | 39 |39 |89 |38 |38 |37 |37 |36 |36 |36 |35 |35

49 56 | 65 | 55 | 54 | 52 | 51 50 | 49 | 48 | 47 | 46 | 44 | 43 | 42 | 42 | 4 41 40 | 40 | 39 |39 |39 |38 |38 |37 |37 | 36 | 36 | 35

50 57 | 67 | 56 | 55 | 54 | 52 | 51 50 | 49 | 48 | 47 | 45 | 44 | 48 | 43 | 42 | 42 | 41 41 40 | 40 | 89 | 39 | 38 |38 |38 |37 | 37 | 36

51 59 | 68 | 57 | 66 | 55 | 63 | 52 | 51 50 | 49 | 48 | 46 | 45 | 44 | 43 | 43 | 42 | 42 | 41 41 41 40 | 40 | 39 | 39 | 38 | 38 | 87 | 37

52 60 | 59 | 58 | 67 | 56 | 565 | 53 | 62 | 51 50 | 48 | 47 | 46 | 45 | 44 | 44 | 43 | 48 | 42 | 42 | 4 41 40 | 40 | 39 | 39 | 39 | 38 | 38

CORE WEIGHT (wet) (g)

53 6.1 60 | 59 | 68 | 57 | 66 | 54 | 53 | 52 | 51 49 | 48 | 47 | 46 | 45 | 45 | 44 | 44 | 43 | 483 | 42 | 42 | 4 41 40 | 40 | 39 | 39 | 38

54 62 | 61 60 | 59 | 58 | 67 | 55 | 54 | 563 | 62 | 50 | 49 | 48 | 46 | 46 | 45 | 45 | 44 | 44 | 483 | 43 |42 |42 | 4 41 41 40 | 40 | 39

55 63 | 62 | 61 60 |59 |58 |56 |55 |54 |53 |51 50 |49 |47 |47 |46 |46 |45 | 45 |44 |44 | 43 |43 |42 | 42 | 4] 41 40 | 40

56 |64 |63 |62 |61 60 |59 |57 |56 |55 |54 |52 |51 50 |48 |48 |47 |47 |46 |46 |45 |45 |44 |44 |43 |43 |42 |42 |4 41

57 66 | 64 | 63 | 62 |61 60 |59 |57 |56 |54 |53 |52 |50 |49 |48 |48 |47 |47 | 46 |46 |45 | 45 | 44 |44 | 43 | 483 | 42 | 42 | 41

58 67 |66 |65 |63 | 62 | 61 60 |58 |57 |55 |54 |53 |51 50 |49 | 49 | 48 | 48 | 47 |47 | 46 | 46 | 45 |45 | 44 | 44 | 43 | 43 | 42

59 68 |67 |66 |64 | 63 | 62 | 61 59 | 58 | 56 |55 |54 |52 | 51 50 | 50 | 49 | 49 | 48 | 47 | 47 | 46 | 46 |45 | 45 | 44 | 44 | 48 | 43

60 | 69 |68 |67 |66 |64 |63 |62 |60 |59 |57 |56 |54 |53 |52 |51 50 | 50 [ 49 | 49 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 44 | 44 | 43

61 70 | 69 | 68 | 67 | 65 | 64 | 63 | 61 60 | 58 | 57 |55 | 54 | 62 | 52 | 51 51 50 | 50 | 49 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44

62 71 70 | 69 | 68 | 66 | 65 | 64 | 62 | 61 59 | 58 | 56 |55 |58 |53 |52 |52 |51 50 | 50 | 49 | 49 | 48 | 48 | 47 | 4T | 46 | 45 | 45

63 |72 | 71 70 | 69 |67 |66 |65 |63 |62 | 60 |59 | 657 |56 | 54 | 54 |53 |52 |52 |51 51 50 | 50 | 49 | 48 | 48 | 47 | 47 | 46 | 46

64 74 |72 | 71 70 | 69 | 67 | 66 | 64 | 63 | 61 60 | 58 | 57 | 565 |54 | 54 | 53 | 63 | 52 | 51 51 50 | 50 | 49 | 49 | 48 | 47 | 47 | 46

65 |75 |74 |72 | 71 70 | 68 | 67 | 65 | 64 | 62 | 6.1 59 | 57 | 66 | 55 | 65 | 54 | 63 | 63 | 52 | 52 | &1 5.1 50 | 49 | 49 | 48 | 48 | 47

66 |76 |75 | 73 |72 | 71 69 | 68 | 66 | 65 | 63 | 62 | 60 | 58 | 57 | 56 | 56 | 55 | 54 | 54 | 63 | 52 | 62 | 51 5.1 50 | 50 | 49 | 48 | 48

67 77 |76 |75 | 783 |72 | 70 | 69 | 67 | 66 | 64 | 62 | 61 59 | 68 | 57 | 56 | 56 | 55 | 54 | 54 | 53 | 53 | 52 | &1 5.1 50 | 50 | 49 | 49

68 |78 |77 |76 |74 |73 |71 70 |68 |67 |65 |63 |62 |60 |58 |58 |67 |57 |56 |55 |55 |54 |58 |53 |62 |52 |51 50 | 50 | 49

69 |79 (78 |77 |75 |74 |72 |71 69 |68 |66 |64 |63 |61 59 |59 |68 |57 |67 |56 |55 |55 |54 |54 |53 |52 |52 |51 5.1 5.0

70 |80 |79 |78 |76 |75 |78 |72 |70 |69 |67 |65 |64 62 |60 |60 |59 |58 |58 |57 |56 (56 |55 |54 |54 |53 |58 |52 |51 51

n 82 |80 |79 |78 |76 |74 |73 |71 70 | 68 | 66 |64 | 63 |61 60 |60 |59 |58 |58 |57 |56 |56 |55 |55 |54 |58 |53 |52 |51

72 83 | 81 80 (79 |77 |76 |74 |72 |71 69 |67 |65 | 64 | 62 | 61 6.1 60 | 569 (59 |58 |57 |57 |56 |55 |55 |54 |53 |63 |52

73 84 | 83 | 81 80 |78 |77 |75 |73 |72 |70 |68 |66 | 65 | 63 | 62 | 61 6.1 60 | 59 |59 |58 |67 |57 |56 |55 |55 |54 |58 |53

74 85 | 84 | 82 | 81 79 |78 |76 |74 |72 |71 69 |67 |65 |64 | 63 |62 | 62 | 61 60 | 60 |59 |58 (57 |57 |56 |56 |55 |54 |54
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FRM® STABILIZED SPRAY-APPLIED INSULATION

DRY DENSITY CALCULATION CHART

METER READING (#)

5 10 15 20 25 30 35 40 45 50 55 60 65 70 72 74 76 78 80 82 84 86 88 20 92 94 96 98 100

33 |34 |83 |33 |32 |31 31 30 |29 |29 |28 |27 |27 |26 |25 |25 |25 |24 |24 (24 |24 |23 |28 |23 |28 |22 |22 |22 |21 21

34 |35 34 |34 |38 |32 |32 |31 30 |30 |29 |28 |27 |27 |26 |26 |25 |25 |25 |25 |24 |24 |24 |23 |23 |23 |28 |22 |22 |22

35 36 |85 |35 |34 |33 |33 |32 |3l 30 |30 |29 |28 |28 |27 |26 |26 |26 |26 |25 |25 |25 |24 |24 |24 |24 |23 |23 |28 |23

36 |37 |36 |36 |35 |34 |34 |33 |32 |31 31 30 |29 |28 |28 |27 |27 |27 |26 |26 |26 |25 |25 (25 |25 |24 |24 |24 |23 |23

37 38 |37 |37 |36 |35 |34 |34 |33 |32 |31 31 30 |29 |28 |28 |28 |27 |27 |27 |26 |26 |26 |26 |25 |25 |25 |24 |24 |24

38 |39 |38 |38 |37 |36 |35 |35 |34 |33 |32 |31 31 30 |29 |29 |28 |28 |28 |27 |27 |27 |27 |26 |26 |26 |25 |25 |25 | 24

39 |40 |39 |39 |38 |37 |36 |36 |35 | 34 |33 |32 |31 31 30 |29 |29 |29 |29 |28 |28 |28 |27 |27 |27 |26 |26 | 26 |25 | 25

40 | 41 40 | 40 | 89 | 38 |37 |36 |36 |35 |34 |33 |32 |31 31 30 |30 (30|29 (29 |29 |28 |28 |28 |27 |27 |27 |26 | 26 | 26

4 42 | 41 41 40 | 39 | 388 |37 |37 |36 |35 | 34 |33 | 32|31 31 31 30 | 30 |30 |29 (29 |29 |28 |28 |28 |27 | 27 |27 | 26

42 | 43 | 42 | 42 | 4] 40 | 39 (38 | 37 |37 | 36 | 35 | 34 | 33 | 32 | 32 | 31 31 31 30 | 30 |30 |29 |29 | 29 |28 | 28 | 28 | 27 | 27

43 | 44 | 483 | 43 | 42 | 41 40 | 39 | 88 | 37 |37 |36 |35 |34 |33 33|32 3231 31 31 30 |30 |30 |29 (29 |29 |28 | 28 | 28

44 45 | 44 | 44 | 43 | 42 | 41 40 | 39 | 38 | 37 | 36 | 36 | 35 | 34 | 33 | 83 | 33 | 32 | 32 | 31 31 31 30 |30 | 30|29 |29 |29 |28

45 46 | 45 | 44 | 44 43 | 42 | 41 40 | 39 | 88 |37 (36 |35 |34 |34 |34 |33 |33 |33 |32 (32 |31 31 31 30 |80 |30 |29 |29

46 | 47 |46 | 45 |45 | 44 |43 |42 | 4 40 |39 |38 |37 |36 |35 |35 |34 |34 |34 |33 |33 |33 |32 |32 |3l 31 31 30 | 30 | 30

47 48 | 47 | 46 | 46 | 45 | 44 | 43 | 42 | 41 40 |39 |88 |37 |36 |36 |35 |35 |34 |34 |34 |33 |88 |32 |32 |32 |31 31 31 3.0

48 | 49 | 48 | 47 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 |39 |38 |37 |36 |36 |35 |35 (35 |34 |34 |34 33 |33 |32 |32 |32 |31 31

49 50 |49 | 48 |48 | 47 |46 |45 | 44 | 43 | 42 | 41 40 |39 |37 |37 |37 |36 |36 |35 (35 |35 34 |34 |33 |33 |33 |32 |82 |32

50 51 50 | 49 | 49 | 48 | 47 | 46 | 45 | 44 | 42 | 4 40 |39 |88 |38 |87 |37 |37 |36 (36 |35 |35 |35 |34 |34 |33 |33 |83 |32

51 52 | &1 50 | 50 |49 |48 | 47 | 45 | 44 | 43 | 42 | 41 40 |89 |39 |38 |38 |37 |37 |36 |36 |36 |35 |35 34 |34 34|33 |33

52 53 | 52 | 51 50 | 50 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 40 |39 |89 |38 |38 |38 |37 |37 |36 |36 |35 |35 |35 |34 |34 |33

53 54 | 63 | 52 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 | 40 (39 |39 (38 |38 |37 |37 |37 |36 |36 |35 |35 |35 |34

54 55 | 54 | 53 | 52 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 42 | 41 41 40 | 40 [ 839 | 39 |39 |38 |38 |37 |37 |36 |36 |36 |35 | 35

55 56 | 55 | 54 | 63 | 52 | &1 50 | 49 | 48 | 47 | 46 | 44 | 43 | 42 | 42 | 4 41 40 | 40 [ 89 | 39 |38 |38 |38 |37 |37 |36 | 36 |35

56 57 | 56 | 55 | 54 | 63 | 562 | 51 50 | 49 | 48 | 46 | 45 | 44 | 483 | 42 | 42 | 4 41 40 | 40 | 40 | 39 | 39 | 38 | 38 | 37 | 37 | 36 | 36

CORE WEIGHT (wet) (g)

57 58 | 67 | 56 | 65 | 54 | 63 | 52 | &1 50 | 48 | 47 | 46 | 45 | 44 | 43 | 43 | 42 | 42 | 41 41 40 | 40 | 39 | 39 | 38 | 38 | 38 | 87 | 37

58 59 | 68 | 57 | 56 | 55 | 64 | 53 | 62 | 51 49 | 48 | A7 | 46 | 44 | 44 | 43 | 43 | 42 | 42 | 41 | 4 41 40 | 40 |39 |39 |38 |38 |37

59 60 |59 |58 |57 |56 |55 |54 |53 |51 50 |49 |48 |46 |45 |45 |44 |44 |48 |43 |42 |42 | 4 41 40 | 40 |39 |39 |38 |38

60 | 61 60 |59 |58 |57 |56 |55 |54 |52 |51 50 |48 | 47 |46 |45 |45 |44 | 44 | 43 |43 | 42 |42 | 4 41 40 | 40 | 40 | 39 | 39

61 62 | 61 60 |59 |58 |57 |56 |54 |53 |52 |51 49 | 48 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 41 41 40 | 40 | 39

62 63 | 62 | 61 60 |59 |68 |57 |65 |54 |58 |51 50 |49 |47 |47 |46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 |42 | 4 41 40 | 40

63 | 64 | 63 | 62 | 61 60 |59 |57 |56 |55 |54 |52 |51 50 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 483 | 43 | 42 | 42 | 41 41

64 65 | 64 | 63 | 62 | 61 60 |58 |57 |56 |54 |53 |52 |50 |49 |48 |48 | 47 |47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 48 | 42 | 42 | 41

65 66 | 65 |64 | 63 | 62 | 61 59 | 68 | 57 | 65 | 54 | 52 | 51 50 | 49 | 49 | 48 | 48 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42

66 | 67 |66 |65 |64 63 |62 |60 |59 |57 |56 |55 53 |52 |50 50 |49 |49 |48 |48 |47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 42

67 68 | 67 | 66 | 65 | 64 | 62 | 61 60 | 58 | 57 | 55 | 64 | 53 | &1 51 50 | 50 | 49 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43

68 | 69 [ 68 | 67 | 66 | 65 | 63 | 62 | 6.1 59 | 68 | 56 | 65 | 563 | 52 | 51 5.1 50 | 50 | 49 | 49 | 48 | 48 | 47 | 46 | 46 | 45 | 45 | 44 | 44

69 70 | 69 (68 | 67 |66 | 64 | 63 | 62 | 60 | 59 | 57 | 56 | 54 | 63 | 52 | 52 | 51 50 | 50 | 49 | 49 | 48 | 48 | 47 | 47 | 46 | 45 | 45 | 44

70 |72 |70 | 69 | 68 | 67 | 65 | 64 | 62 | 61 59 | 58 | 66 | 55 | 64 | 53 | 62 | 52 | 51 51 50 | 49 | 49 | 48 | 48 | 47 | 47 | 46 | 46 | 45

! 73 | 71 70 | 69 | 68 | 66 | 65 | 63 | 62 | 60 | 59 | 57 | 56 | 54 | 54 | 53 | 53 | 52 | 51 51 50 | 50 | 49 | 48 | 48 | 47 | 47 | 46 | 46

72 |74 |72 |71 70 |69 |67 |66 |64 |63 |61 60 |58 |57 |55 |54 |54 |53 |53 |52 |51 5.1 50 | 50 | 49 | 49 | 48 | 47 | 47 | 46

73 75 |73 |72 |71 69 |68 |67 |65 64 |62 |60 |59 |57 |56 |55 |65 |54 |68 |53 |52 |52 |51 50 | 50 |49 | 49 | 48 | 48 | 47

74 76 |74 |73 |72 |70 |69 |68 |66 |64 |63 |61 60 |58 |57 |56 |65 |55 |64 |54 |58 |52 |52 |51 5.1 50 |49 | 49 | 48 | 48

75 7T |75 |74 |73 |71 70 |68 |67 | 65 | 64 |62 |61 59 |67 |57 |56 |55 |55 |54 |54 |53 |52 |52 |51 51 50 | 49 | 49 | 48

76 |78 |76 |75 |74 |72 |71 69 | 68 |66 | 65 | 63 |61 60 | 58 |57 |57 |56 |56 |55 |54 |54 |53 |52 |52 |51 51 50 | 50 | 49

v 79 |77 |76 |75 |73 |72 |70 |69 |67 |65 |64 |62 | 61 59 |58 |68 |57 |56 |56 |55 |54 |54 |53 |63 |52 |51 51 50 | 50

78 80 (78 |77 |76 |74 |73 |71 70 | 68 | 66 | 65 | 63 | 61 60 |59 |58 |58 |67 |56 |56 |55 |54 |54 |53 |53 |52 |51 51 5.0

WI-6.19-22 Rev E 02/23 6



FRM® STABILIZED SPRAY-APPLIED INSULATION

DRY DENSITY CALCULATION CHART

METER READING (#)

5 10 15 20 25 30 35 40 45 50 55 60 65 70 72 74 76 78 80 82 84 86 88 20 92 94 96 98 100

37 34 |33 |33 |32 |32 |31 30 |80 |29 |28 |28 |27 |26 |25 |25 |25 |25 |24 |24 |24 |24 |28 |23 |23 |22 |22 |22 |22 |21

38 |35 34 |34 |38 |33 |32 |31 30 |30 |29 |28 |28 |27 |26 |26 |26 |25 (25 |25 |24 |24 |24 |24 |23 |23 |28 |23 |22 |22

39 36 |35 |35 |34 |33 |33 |32 |3l 31 30 |29 |28 |28 |27 |27 |26 |26 |26 |25 |25 |25 (25 |24 |24 |24 |23 |23 |23 |23

40 |37 |36 |36 |35 |34 |34 |33 |32 |31 31 30 |29 |28 |28 |27 |27 |27 |26 |26 |26 |25 |25 (25 |25 |24 |24 |24 |23 |23

4 38 |37 |36 |36 |35 |34 |34 |33 |32 |31 31 30 |29 |28 |28 |28 |27 |27 |27 |26 |26 |26 |25 |25 |25 |25 |24 |24 |24

42 39 |38 |37 |37 |36 |35 |34 |34 33|32 |31 31 30 |29 |29 |28 |28 |28 |27 |27 |27 |26 |26 |26 |26 |25 |25 |25 |24

43 | 40 |39 |38 |38 |37 |36 |35 |35 | 34 |33 |32 |31 30 |30 |29 |29 |29 |28 |28 |28 |27 |27 |27 |26 |26 |26 |26 |25 | 25

44 40 |40 | 39 | 38 |38 |37 |36 |35 |34 |34 |33 (32|31 30 | 30 [ 30 |29 |29 | 29 |28 |28 |28 |27 |27 |27 |26 |26 | 26 | 25

45 | 41 41 40 | 39 (39 |38 |37 |36 |35 |34 |34 |33 |32]|31 31 30 |30 [ 30 |29 |29 |29 | 28 |28 |28 |27 |27 |27 | 26 | 26

46 | 42 | 42 | 41 40 | 39 | 89 |38 |37 | 36 |35 |34 |33 |33 |32 |31 31 31 30 [ 30 [ 80 |29 |29 |29 | 28 |28 | 28 | 27 | 27 | 27

47 | 43 | 483 | 42 | 41 40 | 39 (39 | 38 (37 | 36 |35 |34 | 33 |32 |32 |32 |31 3.1 31 30 [ 30 |30 |29 |29 | 29 | 28 | 28 | 28 | 27

48 44 | 43 | 43 | 42 | 41 40 | 39 | 839 | 38 |87 |36 |35 |34 |33 |33 |32 |32]32) 31 3.1 31 30 | 30|29 | 29 |29 | 28 | 28 | 28

49 | 45 | 44 | 44 | 483 | 42 | 41 40 | 39 | 38 | 387 (37 |36 |35 |34 |33 |83 |33 |32 |32 |32 |31 31 30 |30 |30 |29 |29 |29 |28

50 |46 |45 |44 |44 | 43 |42 | 41 40 [ 39 |88 |37 |36 |35 |34 (34 |34 (33 |33 (33 |82 |32 |31 31 31 30 |30 |30 |29 |29

51 47 | 46 | 45 | 45 | 44 | 48 | 42 | 41 40 |39 |38 |37 |36 |35 (35 |34 |34 |34 |33 |33 |32 |32 |32 |31 31 31 30 | 30 | 30

52 |48 |47 | 46 | 45 | 45 | 44 | 43 | 42 | 4 40 |39 |38 |37 |36 |35 |35 |35 |34 |34 |33 (33 |83 |32 |32 |32 31 31 30 | 30

53 49 | 48 | 47 | 46 | 45 | 44 | 44 | 43 | 42 | 4 40 |38 |37 |36 |36 |36 |35 |35 |34 |84 [ 34 |83 |33 383 |32 |32 |31 31 31

54 50 |49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 (39 |38 |37 |37 |36 |36 |36 |35 |35 34 |34 34 |33 |33 |32 |32 |32 31

55 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 40 |39 |88 |37 |87 |37 |36 |36 (35 |35 35 |34 |34 |33 |88 |33 |82 |32

56 5.1 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 | 39 |38 |38 |37 |37 |36 |36 |36 |35 |35 |34 |34 |34 33|33 |32

57 52 | 62 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 42 | 41 40 | 39 |39 |38 |38 |38 |37 |37 |36 |36 |35 |35 35|34 |34 |33 |33

58 | 53 | 63 | 52 | &1 50 | 49 | 48 | 47 | 45 | 44 | 43 | 42 | 41 40 | 39 (39 |39 (38 | 38 |37 |37 |36 |36 |36 |35 |35 |34 |34 | 34

59 54 | 63 | 563 | 62 | 51 50 | 48 | 47 | 46 | 45 | 44 | 48 | 42 | 41 40 | 40 | 39 |39 |38 |38 |38 |37 |37 |36 |36 |35 |35 |35 |34

60 | 55 | 54 | 53 | 52 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 42 | 41 41 40 | 40 | 39 | 39 |39 |38 |38 |37 |37 |36 |36 |36 |35 |35

CORE WEIGHT (wet) (g)

61 56 | 65 | 564 | 63 | 52 | 51 50 | 49 | 48 | 47 | 45 | 44 | 43 | 42 | 42 | 4 41 40 | 40 | 39 | 39 | 38 | 38 |37 |37 | 37 | 36 | 36 | 35

62 57 | 56 | 55 | 54 | 53 | 52 | 51 50 | 49 | 47 | 46 | 45 | 44 | 483 | 42 | 42 | 41 41 40 | 40 |39 |89 |39 |38 |38 |37 |37 |36 |36

63 |58 |57 |56 |55 |54 |53 |52 |51 49 | 48 | 47 | 46 | 45 | 43 |43 |42 |42 | 4] 41 41 40 | 40 |39 |39 |38 |38 |37 |37 |37

64 59 | 68 |57 |56 |55 |54 |53 |51 50 |49 |48 |46 |45 |44 |44 |43 |43 |42 |42 |4 41 40 | 40 |89 |39 |38 |38 |38 |37

65 60 |59 |58 |57 |56 |55 |53 |52 |51 50 |48 | 47 |46 | 45 | 44 |44 | 43 | 483 | 42 |42 | 4 41 40 | 40 |39 |39 |39 | 38 | 38

66 | 6.1 60 |59 |68 |57 |65 |54 |68 |52 |50 |49 |48 |47 |45 |45 |44 |44 | 483 | 43 | 42 | 42 | 41 41 41 40 | 40 | 39 | 39 | 38

67 62 | 61 60 | 59 | 57 |56 |55 |54 |53 |51 50 |49 | 47 | 46 |46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 41 41 40 | 40 | 89 | 39

68 | 63 | 62 | 6.1 59 | 58 |67 |56 |65 |53 | 62 | 51 49 | 48 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 41 41 40 | 40 | 39

69 63 | 62 | 61 60 | 59 |58 | 57 |55 | 54 | 53 | 51 50 | 49 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 483 | 42 | 42 | 4 41 40 | 40

70 64 | 63 | 62 | 61 60 | 569 (57 | 56 | 55 | 54 | 52 | 51 50 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 4 41

g 65 | 64 | 63 | 62 | 61 60 | 58 |57 | 56 |54 |53 |52 | 50 | 49 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 48 | 42 | 42 | 41

72 66 |65 |64 | 63 |62 | 60 | 59 | 68 | 56 | 65 | 54 | 52 | 51 50 | 49 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42

73 67 | 66 | 65 | 64 | 63 | 61 60 | 69 | 57 | 56 |54 |53 |52 |50 |50 |49 | 49 | 48 | 48 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42

74 68 | 67 | 66 | 65 | 63 | 62 | 61 59 | 58 | 67 | 55 | 564 | 52 | 51 50 | 50 | 49 | 49 | 48 | 48 | 47 | 47 | 46 | 45 | 45 | 44 | 44 | 483 | 43

75 69 | 68 | 67 | 66 | 64 | 63 | 62 | 60 | 59 | 67 | 56 | 54 | 53 | 52 | 51 50 | 50 | 49 | 49 | 48 | 48 | A7 | 47 | 46 | 46 | 45 | 44 | 44 | 43

76 |70 |69 |68 |66 |65 |64 |62 |61 60 | 58 |57 |55 |54 |52 |52 |51 5.1 50 | 49 |49 |48 |48 |47 |47 |46 |46 | 45 | 45 | 44

v 71 70 |69 |67 |66 |65 |63 |62 |60 |59 |57 |56 |54 |53 |52 |62 |51 51 50 | 50 |49 | 48 |48 |47 | 47 | 46 | 46 | 45 | 45

78 72 |71 69 |68 |67 |65 |64 | 63 | 61 60 |58 |57 |55 |54 |53 |58 |52 |51 51 50 | 50 | 49 | 48 |48 | 47 | 47 | 46 | 46 | 45

79 73 |72 |70 |69 |68 |66 |65 |63 |62 |60 |59 |57 |56 |54 |54 |53 |53 |52 |51 51 50 | 50 | 49 | 49 | 48 | 47 | 47 | 46 | 46

80 74 |72 |71 70 | 69 |67 |66 |64 | 63 | 61 60 |58 |57 |55 |54 |54 |58 |53 |52 |51 51 50 | 50 | 49 | 49 | 48 | 47 | 47 | 46

81 74 |73 |72 |71 69 |68 |67 |65 |63 |62 |60 |59 |57 |56 (55 |55 |54 |58 |53 |52 |52 |51 50 | 50 | 49 | 49 | 48 | 47 | 47

82 75 |74 |73 |72 |70 |69 |67 |66 | 64 | 63 | 61 60 | 58 |56 |56 |55 |55 |54 | 53 |58 |52 |52 |51 50 | 50 | 49 | 49 | 48 | 48
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FRM® STABILIZED SPRAY-APPLIED INSULATION

DRY DENSITY CALCULATION CHART

METER READING (#)

5 10 15 20 25 30 35 40 45 50 55 60 65 70 72 74 76 78 80 82 84 86 88 20 92 94 96 98 100

40 |33 |88 |32 |82 |31 31 30 |29 |28 |28 |27 |26 |26 |25 |25 |24 |24 |24 |24 |28 |23 |28 |23 |22 |22 |22 |22 |21 21

M 34 |34 |33 |33 |32 |31 31 30 |29 |29 |28 |27 |26 |26 |25 |25 |25 (25 |24 |24 |24 |23 |23 |23 |23 |22 |22 |22 |22

42 35 |85 |34 |33 | 33 |82 |31 31 30 |29 |28 |28 |27 |26 |26 |26 |25 |25 |25 |25 |24 |24 |24 |28 |23 |23 |23 |22 |22

43 36 |35 |35 |34 |33 |33 |32 |31 31 30 |29 |28 |28 |27 |27 |26 |26 |26 |25 |25 |25 |25 |24 |24 |24 |23 |23 |23 |23

44 | 37 |36 |36 |35 |34 |34 |33 |32 | 31 31 30 |29 |28 |28 |27 |27 |27 |26 |26 |26 |25 |25 (25 |25 |24 |24 |24 |23 |23

45 38 |37 (36 |36 |35 |34 |34 |33 | 32 |31 30 |80 (29 | 28 |28 |28 |27 |27 |27 |26 |26 |26 |25 |25 |25 |25 |24 |24 | 24

46 38 |38 (37 |37 |36 |35 |34 |34 |33 |32 |31 30 | 30 (29 |28 |28 |28 |28 |27 |27 |27 |26 |26 |26 |25 |25 | 25 | 256 | 24

a7 39 |39 |38 |37 |37 |86 |35 |34 |33 |83 32|31 30 |29 (29 |29 (28 | 28 |28 |27 |27 |27 |27 |26 |26 |26 |25 | 25 | 25

48 | 40 | 39 |39 |38 |37 |37 |36 |35 |34 |33 |33 |32 31 30 |30 (29 | 29 (29 | 28 |28 |28 |27 |27 |27 |26 |26 |26 | 26 | 25

49 | 41 40 | 40 | 89 | 38 | 387 |37 |36 | 35 |34 | 33 |32 | 32|31 30 | 30 |30 |29 |29 |29 (28 |28 |28 |27 |27 |27 | 26 | 26 | 26

50 | 42 | 41 40 | 40 | 39 | 38 |37 | 36 | 36 | 35 | 34 | 883 | 32 | 31 31 31 30 30|30 |29 (29 |29 |28 |28 |28 |27 |27 | 27 | 26

51 43 | 42 | 41 41 40 | 39 | 38 | 37 | 36 |35 | 35|34 |33 |32 | 32|31 31 31 30 | 30|29 |29 |29 | 28 | 28 | 28 | 28 | 27 | 27

52 43 | 43 | 42 | 41 41 40 | 39 | 88 | 37 [ 86 |35 [84 |33 [83 |32 |32 |31 31 31 30 [ 30 |80 |29 |29 |29 |28 |28 |28 |27

53 44 | 44 | 43 | 42 | 4 40 | 40 |89 |38 |37 |36 |35 |34 (33 |33 |32 |32 |32 |31 31 31 30 |30 |30 |29 |29 |29 |28 |28

54 45 | 44 | 44 | 43 | 42 | 41 40 |39 |38 |88 |37 |36 |35 |34 |33 |33 |33 |82 |32 |82 |31 31 31 30 |30 |29 |29 |29 |28

55 | 46 |45 | 44 | 44 | 43 | 42 | 4 40 |39 |38 |37 |36 |35 |34 |34 |34 |33 |33 |33 |32 |32 |31 31 31 30 [ 380 |30 |29 |29

56 |47 |46 | 45 | 44 | 44 | 43 | 42 | 41 40 |39 |38 |37 |36 |35 (35 |34 (34 |34 (33 |33 |32 |32 |32 |3l 31 31 30 | 30 | 29

57 48 | 47 | 46 | 45 | 44 | 43 | 43 | 42 | 41 40 |39 |38 |37 |86 |35 |35 |34 |34 34 (33|33 |33 |32 |32 31 31 31 30 | 30

58 | 48 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 |39 |38 |37 |36 |36 |35 |35 |35 |34 (34 |34 |33 |33 |32 32|82 |31 31 31

59 49 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 40 |39 |38 |37 |37 |36 |36 |35 |35 |85 34|34 |33 |33 |33 |32 |32]31 31

60 | 50 | 49 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 40 | 39 [ 388 |37 |37 |36 |36 |35 |35 |35 |34 |34 |34 |33 |33 |32 )32 |32

61 51 50 | 49 | 48 | 48 | 47 | 46 | 45 | 43 | 42 | 41 40 | 39 |38 |38 |37 |37 |36 |36 |36 |35 |35 |34 |34 |34 |38 |33 |33 |32

62 52 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 | 39 (38 |38 (38 |37 |37 |36 |36 |35 |35 |35 |34 |34 |33 |33 |33

63 53 | 62 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 39 |39 |39 | 38 |38 |37 |37 |36 |36 |36 |35 |35 |34 |34 |34 |33

CORE WEIGHT (wet) (g)

64 53 | 63 | 52 | 51 50 | 49 | 48 | 47 | 45 | 44 | 43 | 42 | 41 40 | 40 | 89 | 39 [ 38 | 38 |37 |37 |37 |36 |36 |35 |35 |35 |34 | 34

65 | 54 | 63 | 53 | 62 | 51 50 | 49 | 47 | 46 | 45 | 44 | 43 | 42 | 41 40 | 40 | 39 | 39 | 38 | 38 |38 |37 |37 |36 |36 |35 |35 |35 |34

66 55 | 54 |53 |52 | 51 50 |49 | 48 |47 |46 |45 |44 |42 | 4 4.1 40 |40 |89 |39 |39 |38 |38 |37 |37 |36 |36 |36 |35 |35

67 56 |55 |54 |53 |52 |51 50 |49 | 48 |47 |45 |44 | 43 | 42 | 41 41 41 40 | 40 |89 |39 |38 |38 (37 |37 |37 |36 |36 |35

68 57 |56 |55 |54 | 53 |52 |51 50 |48 |47 |46 |45 | 44 | 483 | 42 | 42 | 4 41 40 |40 |39 |39 |38 |38 |38 |37 |37 |36 |36

69 58 |57 |56 |55 |54 |53 |52 |50 |49 |48 |47 |46 |44 | 483 | 43 | 42 | 42 | 41 41 40 |40 |39 (39 |89 |38 |38 |37 |37 |36

70 59 |68 |57 |56 |55 |53 |52 |5l 50 |49 | 47 |46 | 45 | 44 | 43 | 43 | 42 | 42 | 41 41 40 |40 | 40 |39 |39 |38 |38 | 37 | 37

g 59 |58 |57 |56 | 55 |54 |53 |52 |51 49 | 48 | 47 | 46 | 44 | 44 | 48 | 43 | 42 | 42 | 42 | 41 41 40 | 40 | 39 |39 | 38 | 38 | 37

72 60 | 59 |58 | 57 |56 |55 |54 |53 | 51 50 | 49 | 48 | 46 | 45 | 45 | 44 | 44 | 483 | 43 | 42 | 42 | 41 41 40 | 40 | 39 |39 | 38 | 38

73 6.1 60 | 59 | 68 | 57 | 56 | 54 | 63 | 52 | 51 49 | 48 | 47 | 46 | 45 | 45 | 44 | 44 | 43 | 483 | 42 | 42 | 41 41 40 | 40 | 39 | 39 | 38

74 62 | 61 60 | 59 | 58 | 56 | 55 | 54 | 53 | 51 50 | 49 | 48 | 46 | 46 | 45 | 45 | 44 | 44 | 483 | 43 | 42 | 42 | 41 41 40 | 40 | 89 | 39

75 63 | 62 | 61 60 | 58 | 67 | 56 | 65 | 53 | 62 | 51 50 | 48 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 41 41 40 | 40 | 40

76 64 | 63 | 61 60 | 59 |58 | 57 |55 | 54 | 583 | 52 | 50 | 49 | 48 | 47 | 47 | 46 | 45 | 45 | 44 | 44 | 48 | 43 | 42 | 42 | 41 41 41 4.0

I 64 | 63 | 62 | 61 60 | 569 | 57 | 56 | 55 | 54 | 52 | &1 50 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 4 41

78 65 | 64 | 63 | 62 | 61 60 | 58 | 57 | 55 | 54 | 53 | 52 | 50 | 49 | 48 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 483 | 42 | 42 | 41

79 |66 |65 |64 (63 |62 |60 |59 |58 |56 |55 |54 |52 |51 49 |49 | 48 | 48 | 47 | 47 |46 |46 |45 |45 |44 | 44 | 43 | 43 | 42 | 42

80 |67 |66 |65 |64 |62 |61 60 |58 |57 |56 |54 |53 |51 50 |49 |49 |48 |48 | 47 |47 | 46 |46 | 45 |45 | 44 |44 | 43 | 43 | 42

81 68 |67 |66 |64 |63 |62 |60 |59 |58 |56 (55 |53 |52 |51 50 |50 |49 |48 |48 |47 |47 |46 | 46 |45 | 45 | 44 | 44 | 48 | 43

82 69 |67 |66 |65 | 64 | 63 | 61 60 |58 |57 |56 |54 | 53 |51 51 50 | 50 | 49 | 49 |48 | 47 |47 | 46 |46 | 45 |45 | 44 | 44 | 43

83 69 |68 |67 |66 | 65 | 63 | 62 | 61 59 |58 |56 |55 | 53 |52 | 51 51 50 | 50 |49 |49 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44 | 44

8 |70 |69 |68 |67 |65 |64 | 63 |61 60 |58 |57 |55 |54 |63 |52 |51 51 50 | 50 | 49 | 49 | 48 | 47 | 47 | 46 | 46 | 45 | 45 | 44

85 | 71 70 | 69 | 68 | 66 |65 | 63 | 62 | 61 59 |58 | 56 |55 |63 | 53 | 52 | 51 51 50 | 50 |49 | 49 | 48 | 47 | 47 | 46 | 46 | 45 | 45
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FRM® STABILIZED SPRAY-APPLIED INSULATION

DRY DENSITY CALCULATION CHART

METER READING (#)

5 10 15 20 25 30 35 40 45 50 55 60 65 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100

44 34 |83 |33 |32 |31 31 30 |29 |29 |28 |27 |27 |26 |25 |25 |25 |24 |24 |24 |24 |23 |28 |23 |28 |22 |22 |22 |21 21

45 34 |34 |33 |33 |32 |3l 31 30 (29 |29 |28 |27 |27 |26 |26 |25 |25 |25 |24 |24 |24 |24 |23 |28 |23 |23 |22 |22 |22

46 | 35 |35 |34 |88 |33 |32 |31 31 30 |29 |29 |28 |27 |26 |26 |26 |26 |25 |25 |25 |24 |24 |24 |24 |23 |23 |23 |22 |22

47 36 | 85 |35 |34 |34 |33 |32 |3l 31 80 |29 |28 |28 |27 |27 |26 |26 |26 |25 |25 |25 |25 |24 |24 |24 |24 |23 |28 |23

48 37 |36 |36 |35 |34 |34 | 33 |32 | 31 31 30 |29 |28 |28 |27 |27 |27 |26 |26 |26 |25 |25 (25 |25 (24 |24 |24 |23 |23

49 |38 | 387 |36 |36 |35 |34 |34 |33 |32 |31 30 |30 |29 |28 |28 |27 |27 |27 |27 |26 |26 |26 (25 |25 |25 |25 |24 |24 | 24

50 | 38 [ 38 |37 |36 |36 |35 |34 |33 |33 |32 |31 30 | 29 (29 | 28 |28 |28 |27 |27 |27 |27 |26 |26 |26 |25 |25 |25 |24 | 24

51 39 | 38 (38 |37 |36 |36 |35 |34 |33 |32 |32 |31 30 |29 (29 |29 |28 |28 |28 |27 |27 |27 |26 |26 |26 |26 |25 |25 |25

52 |40 | 839 | 39 |38 |37 |36 (36 |35 |34 |33 |32 |3l 31 30 | 29 |29 |29 |29 |28 |28 |28 |27 |27 |27 | 26 |26 |26 |25 | 25

53 41 40 | 39 |39 | 38 |37 | 36 | 35 | 35 | 34 | 33 | 32 | 31 30 | 30 |30 |29 (29 | 29 |28 |28 |28 |27 | 27 |27 |27 |26 | 26 | 26

54 | 41 41 40 | 39 (39 |38 |37 |36 |35 |34 |34 |88 |32]|81 31 30 [ 30 |30 |29 |29 |29 |28 |28 |28 |27 | 27 | 27 | 26 | 26

55 | 42 | 41 4.1 40 | 39 | 38 | 38 | 37 | 36 | 35 | 34 | 83 | 32 | 32 | 31 31 31 30 [ 30|29 | 29 |29 | 28 | 28 | 28 | 28 | 27 | 27 | 27

56 | 43 | 42 | 42 | 41 40 | 39 | 38 | 387 (37 | 36 |35 |34 |33 |32 |32 |31 31 31 30 |30 |30 |29 |29 |29 |28 (28 |28 |27 |27

57 44 | 43 | 42 |42 | 41 40 |39 |38 |37 |36 |35 |35 [34 |33 |32 |32 |32 |31 31 31 30 |30 |30 |29 |29 |29 |28 |28 |28

58 44 | 44 | 43 | 42 | 41 41 40 |39 |38 |37 |36 |35 |34 |33 |33 |33 |32 |32 |31 31 31 30 |30 |30 |29 |29 |29 |28 |28

59 | 45 | 45 | 44 | 43 | 42 | 41 40 |39 |39 |88 |37 |36 |35 |34 |33 33 |33 |82 |32 |32 |31 31 31 30 | 30 |30 |29 |29 |28

60 | 46 | 45 | 44 | 44 | 43 | 42 | 41 40 |39 |38 |37 |36 |35 |34 |34 |34 |33 |33 |33 |32 |32 31 31 31 30 |80 | 30 |29 | 29

61 47 | 46 | 45 | 44 | 44 | 43 | 42 | 41 40 |39 |38 |37 |36 |35 |35 |34 (34 |33 (33|33 |32 |32 |32 31 31 31 30 | 80 | 29

62 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 40 | 40 |39 |88 |37 |36 |35 |35 |34 |34 |34 |33 |33 |82 |32 (3231 31 31 30 | 30

63 | 48 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 | 39 |38 |37 |36 |36 |35 |35 |35 |34 |34 |33 |33 |33 |32 |32 |32 |31 31 3.0

64 49 | 48 | 47 | A7 | 46 | 45 | 44 | 43 | 42 | 4] 40 |39 |38 |37 |36 |36 |35 |35 |35 |34 (34|34 33|33 |32 323231 31

65 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 40 |89 (38 |37 (37 |36 |36 |36 |35 |35 |34 |34 |34 )33 |33 |33 |32]32] 31

66 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4 40 | 39 (88 | 37 |87 |37 |36 |36 |35 |35 |35 |34 |34 |33 |33 |33 |82 32

67 51 5.1 50 | 49 | 48 | 47 | 46 | 45 | 44 | 483 | 42 | 41 39 | 38 | 38 |38 |37 |37 (36|36 |36 |35 |35 |34 |34 |34 |33]|38]|32

CORE WEIGHT (wet) (g)

68 52 | &1 50 | 50 | 49 | 48 | 47 | 45 | 44 | 43 | 42 | 4 40 | 39 | 39 | 38 (38 |37 |37 |36 |36 |36 |35 |35 |34 |34 |34 |33 33

69 53 | 62 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 40 | 39 | 89 | 38 |38 |37 |37 |37 |36 |36 |35 |35 |35 |34 |34 |33

70 54 |63 |52 |51 50 |49 | 48 |47 |46 |45 | 43 |42 | 41 40 |40 |89 |39 |38 |38 |38 (37 |37 (36 |36 (35 |35 |35 |34 |34

n 54 | 54 |53 |52 |51 50 |49 |47 |46 |45 | 44 | 48 | 42 | 41 40 |40 |39 |39 |39 |38 |38 |37 |37 |36 (36 |36 |35 |35 |34

72 55 | 54 | 53 |52 | 51 50 |49 |48 | 47 | 46 | 45 | 44 | 42 | 41 E 40 |40 |39 |39 |89 |38 |38 |37 (37 |36 |36 |36 |35 |35

73 56 | 65 | 54 | 63 | 52 | 51 50 |49 | 48 | 47 | 45 | 44 | 43 | 42 | 41 41 40 |40 |40 |39 |39 |38 |38 |37 |37 |37 |36 |36 |35

74 57 | 56 |55 |54 | 53 | 52 | 51 49 | 48 | 47 | 46 | 45 | 44 | 42 | 42 | 42 | 4 41 40 |40 |39 |39 |38 |38 |37 |37 |37 |36 |36

75 57 | 57 | 56 |55 | 54 | 52 | 51 50 | 49 | 48 | 47 | 45 | 44 | 483 | 43 | 42 | 42 | 41 41 40 |40 |39 (39 |38 |38 |38 |37 |37 | 36

76 58 | 67 | 56 |55 | 54 | 63 | 52 | 51 50 | 48 | 47 | 46 | 45 | 44 | 43 | 43 | 42 | 42 | 41 41 40 |40 | 39 |39 | 38 | 38 |38 | 37 | 37

v 59 | 68 (57 | 56 |55 | 54 | 53 | 51 50 | 49 | 48 | 47 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 4] 41 40 | 40 | 39 | 39 | 39 | 38 | 38 | 37

78 60 | 59 | 58 | 567 |56 |55 | 563 | 62 | 51 50 | 48 | 47 | 46 | 45 | 44 | 44 | 43 | 483 | 42 | 42 | 4 41 40 | 40 | 39 | 39 | 39 | 38 | 38

79 6.1 60 | 59 |58 | 56 | 55 | 54 | 58 |52 | 50 | 49 | 48 | 47 | 45 | 45 | 44 | 44 | 483 | 43 | 42 | 42 | 41 41 40 | 40 | 40 | 39 | 89 | 38

80 | 61 60 | 59 | 68 | 57 | 566 | 55 | 54 | 52 | 51 50 | 48 | 47 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 41 41 40 | 40 | 40 | 39 | 39

81 62 | 61 60 | 59 | 58 | 567 | 565 | 54 | 563 | 52 | 50 | 49 | 48 | 46 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 41 41 41 40 | 40 | 39

82 63 | 62 | 61 60 | 59 | 67 | 56 | 65 | 54 | 52 | 51 50 | 48 | 47 | 47 | 46 | 45 | 45 | 44 | 44 | 43 | 43 | 42 | 42 | 4 41 41 40 | 40

83 |64 |63 |62 (60 |59 (58 |57 |56 |54 |53 |52 |50 |49 |48 |47 |47 |46 |46 |45 |44 |44 |43 |43 |42 | 42 |42 | 4 41 40

84 64 | 63 | 62 |61 60 | 59 |57 |56 |55 |54 |52 |51 50 |48 | 48 |47 |47 |46 |46 |45 |45 |44 |44 | 43 |43 |42 |42 |4 41

85 65 |64 | 63 | 62 | 61 59 |58 |67 |56 |54 | 53 |51 50 |49 | 48 |48 |47 |47 |46 | 46 | 45 |45 | 44 | 44 | 43 |48 | 42 |42 | 4

86 66 | 65 | 64 | 63 | 61 60 |59 |68 |56 |55 |53 |52 |51 49 | 49 | 48 | 48 |47 | 47 | 46 | 46 |45 | 45 |44 | 44 | 43 | 483 | 42 | 42

87 67 |66 | 65 |63 | 62 | 61 60 |58 |57 |55 | 54 | 53 | 51 50 | 49 | 49 | 48 |48 | 47 | 47 | 46 |46 | 45 | 45 | 44 | 44 | 43 | 43 | 42

88 67 |66 |65 |64 |63 |62 |60 |59 |57 |56 |55 |53 |52 |50 |50 |49 |49 |48 |48 | 47 |47 | 46 | 46 | 45 | 45 | 44 | 44 | 483 | 42
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FRM® STABILIZED SPRAY-APPLIED INSULATION

APPENDIX [11 DELMHORST P-2000 MANUAL

#1 Read Button

#2 Check Button
#3 Set-Point Button

#4 Scale Button

P-2000 FEATURES

Designed to check the moisture levels in paper products
such as kraft stock, baled scrap paper, and other materials

Resistance technology recognized around the world as the
most accurate method for measuring moisture

Averages up to 100 accumulated readings
4.3%-18% moisture range on paper

0-100 reference scale for relative moisture indications in
various hygroscopic materials

5%-40% moisture range on baled scrap paper
Digital readout

Includes (1) 9-volt battery

Proven microcontroller circuit

One year warranty

Over fifty years of proven quality, accuracy, and service

WI-6.19-22 Rev E 02/23 10



FRM® STABILIZED SPRAY-APPLIED INSULATION INSTRUCTIONS

APPENDIX 11 DELMHORST P-2000 MANUAL

BUTTON FUNCTIONS

READ: @

(*1)
Reads the % MC value.

CHECK: . @

(*2)

Checks the meter calibration. Displays the
average of up to 100 accumulated readings,

displays the highest stored reading; erases
the readings from memory.

SET-POINT: @

(*3)

Displays the current set-point. Also acts as
an arrow (scroll) key to increase the
set-point value in 1% increments. A buzzer
will alert you if the meter reads higher than
the selected %MC value.

SCALE: @

(*4)

Displays the meter scale as 41 (paper); #2
(0-100 reference): 43 (baled scrap paper).
Also acts as a toggle to change among the

three scales and as an arrow key to
decrease the set-point value.

When the battery is replaced, the meter
displays its software version for one
second and then turns itself off. After
replacing the battery, you must reset the
meter as described on page 6.

WI-6.19-22 Rev E 02/23

CHECK CALIBRATION

Set the meter to Scale #1 (Paper). Press the calibration
check button (#2) and the read button (1) simultaneously.
The meter is in calibration if it displays 11.1 % +/- 0.2.

When checking calibration, there is no need to disconnect
the external electrode, if attached.

If you check the calibration and the display does not read
11.1%, it is likely an indication of a low battery. If this occurs,
change the battery immediately.

Continued use with a low battery may cause the meter to
go out of calibration. If you have a fresh battery and the
instrument still does not indicate an acceptable calibration,
return it to DELMHORST for service See "Service for Your
Meter" section.

T0 SET THE SCALE

Set the scale to #1 for most paper and paper products, #2
for obtaining relative moisture indications on hygroscopic
materials for which no established calibration is available,
or #3 for baled scrap paper.

To change the scale, press and hold the scale button
(#4). The meter will display the current scale for one
second then scroll forward through the scales.

Release the button to stop at your desired scale

Changing the scale will automatically reset the set-point
value to the default setting for that particular scale.
Default settings are as follows:

Scale #1 - 7%
Scale #2 - 50%
Scale #3 - 19%

T0 CHANGE THE SET - POINT

To change the set-point value press the set-point button
(#3). The meter will display the current set-point value for
the scale you have chosen for one second.

To scroll forward to a higher value for that scale hold the
set-point button (#3) while the current set-point is
displayed and scroll to the set-point value desired.

To scroll backward through the set-point values, press
and release the set point button (#3). Within one second,
press and hold the scale button (#4). Continue to hold
the scale button (#4) and the set-point will decrease.

When scrolling in either direction, release the button to
stop at your desired set-point.

A buzzer sounds if the meter reads a %MC higher than
the set-point.

You can change the value between 5.0 and 18.0 for Scale
#1, 2-99 for Scale #2 and between 6.0 and 39.0 for Scale #3.



FRM® STABILIZED SPRAY-APPLIED INSULATION INSTRUCTIONS

APPENDIX I1I DELMHORST P-2000 MANUAL

INFORMATION ABOUT YOUR READINGS

Readings below the nominal range of each scale will
be displayed as a negative number. Readings above
the nominal range will be displayed with a blinking
number. All under-range and over-range readings
should be disregarded. They are not added to the
accumulated readings or used in calculation of the
average or highest reading.

The meter can accumulate up to 100 readings. After all
100 readings are stored, it will not add new readings until
the memory has been cleared. It will also continue to
display the average of all 100 readings as a reminder that
the memory is full.

To add a reading to the sum of all the previously
stored readings, release the read button (#1) within
2 seconds.

When taking and storing readings for a specific
material, be sure to clear the meter before moving on
to the next scale if you do not want to group all of the
readings together.

T0 CHECK THE ACCUMULATED READINGS

This feature displays the total number of all accumulated
readings for the given material you have chosen,

the average of those readings, and the highest stored
reading.

To view the readings, press and release the
calibration check button (#2). First, the meter displays
the number of accumulated readings for one second,
then the average of those readings for two seconds.
Then it displays the highest stored reading for two
seconds. The total cycle time is five seconds.

To keep the accumulated readings in memory
release the calibration check button (#2) before the
total cycle time is complete.

To erase readings, hold the calibration check button
(#2) for more than five seconds. The total, average,
and highest readings will be displayed as above,
followed by a zero to indicate all readings have
been erased.

T0 RESET METER

Press and release the calibration check button (#2).

Within one second press and hold the scale button
(#4). The meter will display a reset sequence as
follows 441", 17",1.0", 11.1". The last number, "11.1" is a
calibration check.

Resetting the meter clears the memory and restores
default settings.

WI-6.19-22 Rev E 02/23

APPLICATIONS
TESTING PAPER, PAPER CORES, AND CORRUGATED PRODUCTS

Set the meter scale for #1 paper. Check that the contact
pins are firmly hand tightened.

Push the contact pins into the paper product to their full
penetration if possible.

+ Press the read button (#1). The meter displays the %MC
for two seconds.

Since the readings are the result of an “average" calibration,
if a high degree of accuracy is required, the meter should
be checked on the specific material and corrections
determined by the user.

Meter readings indicate moisture content at room
temperature of 70° F -90° F. Meter readings will be affected
by lower or higher temperatures. Lower temperatures cause
readings to be lower; higher temperatures cause readings
to be higher than the actual MC.

The meter tends to read the highest moisture content that
is in contact with both pins. If thick samples are not well
equalized, it may be necessary to make tests at different
depths to determine the degree of uniformity of moisture
distribution in the sample.

If the meter is used on stock so thin that the full length of
the pins is not entirely embedded in the thickness of the
sample, the readings tend to indicate a lower than actual
MC. This can be overcome by testing more than one sample
in stacks.

USING THE 0-100 ARBITRARY SCALE

This scale is used to test the moisture content of
hygroscopic materials for which a calibration is not
available. Depending on the material, a special application
external electrode, instead of the integral contact pins may
be required. Increasing readings on the 0-100 reference
scale indicate higher levels of moisture content. These
readings can be translated into percent moisture content
once a calibration has been developed

Set the meter scale for #2. If necessary, attach an
external electrode to the meter.

Push the contact pins into the material or apply the
external electrode.

Press the read button (#1). The meter displays a relative
value for two seconds.

The readings may also be used for comparative tests, after
meter readings have been related to given conditions for
the materials involved. When the meter is used as a gauge
for comparative tests, readings should be taken on samples



FRM® STABILIZED SPRAY-APPLIED INSULATION INSTRUCTIONS

APPENDIX I11 DELMHORST P-2000 MANUAL

considered to be at “safe” levels or in satisfactory

condition. These readings are then used as the “standard”

against which subsequent readings on the same material
are evaluated.

The "standard" for any given material is related to safe
storability or any other property which is important for
further production processing.

TESTING BALED SCRAP PAPER

+ Set the meter scale for #3 baled scrap paper. Attach
an external electrode to the meter.

* Push the external electrode into the material being
tested.

+ Press the read button (#1). The meter displays the
%MC for two seconds.

The level of accuracy of meter readings depends on a
number of factors: similarity between the material tested

and samples on which the calibration was made; moisture
distribution, and chemical application or processing which

may affect the electrical properties of the paper product.

The required electrode is the H-3 with a #830-series prod.

(10" or 18"). A sharp, steel rod to open the hole for the prod

may be helpful if the bale is very dense.

A few meter readings in a limited number of specific areas

of a large mass can hardly be projected to indicate an
average moisture content of an entire bale. The readings
can be very helpful in providing an indication of the
overall moisture condition inside the bale and to detect
areas of excessive moisture.

Meter readings may be used as an arbitrary guideline in
determining whether or not to accept or reject the

material. Since checking the moisture condition of bales is

performed when buying and selling, the specific value of
the meter readings remains an element to be agreed
upon between buyer and seller. Such an agreement
should consider not only a specific “range” of readings,
but the number and location of where they are taken.

The following ranges can be used as a guideline and may
help to interpret the readings:

+ Readings of 5%-10%, with EMC to 60% RH are usually
considered “dry”.

+ Readings from 11%-20% with EMC to 95% are usually
considered “acceptable” but should be taken with
some reservation.

Readings of 20%-40% are considered “wet” and
unacceptable.

CARE OF YOUR METER

To keep your meter in good working order:

+ Store your meter in a clean, dry place. The protective

WI-6.19-22 Rev E 02/23

carrying case provided is an ideal storage place when
the meter is not in use.

Change the 9 - Volt battery as needed. Continued use
with a low battery may cause the meter to go out of
calibration.

Change contact pins as needed. Keep pin retainers
hand tightened.

Clean the meter, contact pins, and probes with any
biodegradable cleaner. Use the cleaner sparingly and
on external parts only. Keep the cleaner out of the
external connector. DO NOT IMMERSE THE METER OR
ANY ELECTRODE IN WATER.

Remove the battery if the meter will not be used for one
month or longer.

SERVICE FOR YOUR METER

Pack your meter securely. Enclose a purchase order or
letter with a brief description of the problem.

There is no need to call us for a return authorization
number if you are within the U.S. Customers outside the
U.S. must contact us for more specific instructions prior
to returning a meter.

Include your name, address, daytime phone, and fax
numbers or email address. If you believe the meter is
under warranty, please provide the original sales slip
or invoice.

Ship via UPS, Express Mail, Priority Mail, or any overnight
courier who provides prompt service. Do not use
standard parcel post.

Insure your instrument for its full value and ship prepaid.
We are not responsible for damage in transit.

We do not accept COD shipments or cover any
incoming freight or duty charges on returned
merchandise.

Turnaround time on repairs is approximately two weeks.

We will call you with an estimate if you specifically
request one, or if we determine that the meter may be
too costly to repair.

Non -warranty repairs will be returned via UPS/COD
unless you have already established other payment
terms. There is no COD service outside the U.S. To pay
by credit card, include the card number and expiration
date with your repair. We accept Visa/MasterCard,
American Express, and Discover.

Warranty repairs will be returned at no charge if shipped
within the U.S. via UPS Ground Service. Freight charges
for expedited services (i.e., Federal Express, UPS/2 Day,
UPS/1 Day, etc.) are the customer's responsibility and will
be charged as per the above terms.
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WARRANTY

Delmhorst Instrument Co., referred to hereafter as Delmhorst, guarantees its P-2000 meter for one year from the date
of purchase and any optional electrodes against defects in material or workmanship for 90 days. If, within the warranty
period of the P-2000, you find any defect in material or workmanship, return the meter following the instructions in the
“Service for Your Meter” section. This limited warranty does not cover abuse, alteration, misuse, damage during
shipment, improper service, unauthorized or unreasonable use of the meter or electrodes. This warranty does not
cover batteries, pin assemblies, or pins. If the meter or any optional electrodes have been tampered with, the warranty
shall be void. At our option, we may replace or repair the meter.

Delmhorst shall not be liable for incidental or consequential damages for the breach of any express or implied
warranty with respect to this product or its calibration. With proper care and maintenance the meter should stay in
calibration; follow the instructions in the “Care of Your Meter” section.

Under no circumstances shall Delmhorst be liable for any incidental, indirect, special, or consequential damages of
any type whatsoever, including, but not limited to, lost profits or downtime arising out of or related in any respect to its
meters or electrodes and no other warranty, written, oral or implied applies. Delmhorst shall in no event be liable for
any breach of warranty or defect in this product that exceeds the amount of purchase of this product.

The express warranty set forth above constitutes the entire warranty with respect to Delmhorst meters and electrodes
and no other warranty, written, oral, or implied applies. This warranty is personal to the customer purchasing the
product and is not transferable.

Delmhorst Instrument Co.
51 Indian Lane East
Towaco NJ 07082

877-335-6467

www.delmhorst.com
e-mail - info@delmhorst.com

For over 50 years, Delmhorst has been the
leading manufacturer of high-quality
resistance moisture meters. Today we offer
a complete line of portable moisture meters
for a variety of different applications
including woodworking/lumber, agriculture,
construction, and paper.

©2021, Delmhorst Instrument Co.
Rev. 08-21

Appendix Il is a direct copy of the
Delmhorst P -2000 Moisture Meter.
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