=1 S _*::;, =4
Manufactu




Comfort Ready Home Field Team

Miesha Yagle Nick Phillips John DelLance

NW Washington SW Washington NW Oregon
Olympic Peninsula

Eastern Washington NW Montana

Spokane °
@® Coeur
d'Alene

©

@ Yakima

Northern Idaho

o)

@ Helena

SW Montana

® pendleton
Portland

NW Dregon NE Oregon
Aaron Lazelle Mike Stothers Scott Mayfield
Eastern Washington Central Valley/Coast Oregon NW Montana
Northern Idaho Southern Valley/Coast Oregon SW Montana
NE Oregon Central Oregon
Central Oregon

Dean Paler Mike Hughes
Southern Idaho Field Team
Nevada Manager
Wyoming



 Manufactured Home Types

« Walls

« Windows

« Attic or roof cavity

- Belly/Floor

« HVAC

« Ductwork




are Manufactured
omes Different??




HOW ARE MANUFACTURED HOMES DIFFERENT?

What is a manufactured
home?

« Housing that is built entirely in a
factory.

Transported to its final site, where it is

installed on either a permanent or
temporary foundation.

Regulated by the U.S. Department of
Housing and Urban Development
(HUD), which sets standards for design,

construction, energy efficiency, and
safety.




HOW ARE MANUFACTURED HOMES DIFFERENT?

Comfort Ready Home
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HOW ARE MANUFACTURED HOMES DIFFERENT?

How is a manufactured
home built?

« Wooden frame bolted to a steel
chassis.

« Constructed in long, narrow segments
iNn a factory.

« Delivered and completed on site.




HOW ARE MANUFACTURED HOMES DIFFERENT?

Belly contains

 Insulation.

« Duct system and plumbing.
« Under the sub finished floors.

« Rodent barrier. S
U.S. Department of Energy




HOW ARE MANUFACTURED HOMES DIFFERENT?

Types of
manufactured
home joists

U.S. Department of Energy

Lengthwise

Floor

Floor Joists

I-Beams

Crosswise

Rodent Barrier




HOW ARE MANUFACTURED HOMES DIFFERENT?

Obstructions
& Infestation

Insufficient
Clearance

Significant
Plumbing
Leaks

Do no harm!

What would stop us
from continuing?

Electrical Hazards

Standing
Water Or
Open Sewage

Structural Issues

IMAGE COURTESY OF PA WTC (NO Stairs)




HOW ARE MANUFACTURED HOMES DIFFERENT?

Communication & Preparation

Checklist

Prep W6rk ¢

Communicate with
your customer.

Choose
appropriate insulation.

Check for hose leaks
or equipment damage.

Check and
repair walls.



HOW ARE MANUFACTURED HOMES DIFFERENT?

Water Heater : 1 Heating duct

' Likely plumbing penetration

fZ% Crossover duct

Furnace @ Heating register
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Understanding o
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Layout of manufactured
home belly insulation. ' 'M@ | N - g




HOW ARE MANUFACTURED HOMES DIFFERENT?

The blower door test

The blower door test is a great way to
assess air infiltration.

Pro tip: Checking to see if the home has
a gas pilot light or electronic ignition is
Important to know before doing a
blower door test
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MANUFACTURED HOME WALLS

C

Wall insulation

Era/Standard Wall Framing Typical Insulation Approximate R-Value

Pre-1976 (Mobile Homes) Minimal fiberglass or none R-5to R-7
Post-1976 (Early HUD Code) 2x4 Fiberglass batts R-11 to R-13
1994 HUD Thermal Zone 3 Homes 2x6 Fiberglass or blown cellulose R-19

Modern ENERGY STAR/
High-Efficiency Manufactured 2x6
Homes

Fiberglass, cellulose, or spray

R-19 to R-25
foam



MANUFACTURED HOME WALLS

r

Wall insulation

HUD Thermal Zone Typical States Minimum Wall R-Value (approx.)

Zonel Southern states R-11
Zone 2 Mid-southern / coastal R-13

Zone 3 Northern US. (includes WA, ID, MT, etc.) R-19






MANUFACTURED HOME WINDOWS

Common problems in
older manufactured
home windows

Leaking or plugged weep holes
Condensation on aluminum frames

Rot and/or mold under sills due to
high condensation

Poorly sealed factory flanges, causing
drafts

Difficult operation due to track wear
or broken parts

Single-pane glass




MANUFACTURED HOME WINDOWS
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Manufactured home
windows may be
different than those of
stick-built homes

Manufactured home windows often
require:

 Exterior “flush fin" / lap siding fin —
integral flange that sits on the siding
plane

* Slim or low-profile windows
Site-built homes generally use:
« Nailing flanges behind siding




ttic or Roof
Cavity




MANUFACTURED HOME ATTIC OR ROOF CAVITY

“Strongback”
Ridge Beam

Manufactured
home features:
view from end
wall

Insulation

Ceiling




MANUFACTURED HOME ATTIC OR ROOF CAVITY

EPDM Roofing

U.S. Department of Energy



MANUFACTURED HOME ATTIC OR ROOF CAVITY




MANUFACTURED HOME ATTIC OR ROOF CAVITY

Top fill o Ceiling access

U.S. Department of Energy



MANUFACTURED HOME ATTIC OR ROOF CAVITY

Edge fill

« Not commonly done.

» Re-attaching the roof at the ‘heel can
be very difficult.
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MANUFACTURED HOME ATTIC OR ROOF CAVITY

Manufactured
home features:
Low-pitch roof




Belly/Floor
Insulation




MANUFACTURED HOME BELLY/FLOOR INSULATION

« Required repairs
 Prep and installation
Do No Harm!

 Follow all EPA, HUD, DOE & BPA
standards.




MANUFACTURED HOME BELLY/FLOOR INSULATION

Repair and seal
damaged flooring

* Provide minor incidental repairs.

« Common structural problem is water-
damaged floors.
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MANUFACTURED HOME BELLY/FLOOR INSULATION

Support and insulate water lines

Pipe Insulation

pipe insulation




MANUFACTURED HOME BELLY/FLOOR INSULATION

Complete vapor
barrier

Vapor protection:
* Prevents ground moisture.

* Prevents attracting critters and
bacteria-laden pools.

Specify a 6-mil sheet plastic to cover a
crawl space.




MANUFACTURED HOME BELLY/FLOOR INSULATION

« Remove old barrier and damaged
insulation.

 |Install fiberglass batt insulation.

* Fit sheeting around penetrations
and seal.

* Repeat.
« Reinforce with lath strips.




MANUFACTURED HOME BELLY/FLOOR INSULATION

Manufactured home
floor insulation
process

« Choose appropriate insulation.
« Select blow-in site.

« Remove skirting.



MANUFACTURED HOME BELLY/FLOOR INSULATION

Insulation information

Insulation R-Value Density
Type

Blown fiberglass 22-27per 0.8 (0.5-10)
loose fill (attics) inch lb/ft3

Blown rockwool ~3.2 perinch 1.7 lb/ft3
loose fill (attics)




MANUFACTURED HOME BELLY/FLOOR INSULATION

Find an access point

b eourtesy of PA WTC




MANUFACTURED HOME BELLY/FLOOR INSULATION

Insulation fill process

Insulation steps:

1.  Access the belly cavity.
2. Repair or reseal holes.

3. Reinstall or add skirting.




MANUFACTURED HOME BELLY/FLOOR INSULATION

Fill process

Pro tip:
1. Visually monitor the belly to ensure

proper filling.

2. Ifyou are doing a lengthwise fill,
avoid cavity with main duct and
water pipes.




MANUFACTURED HOME BELLY/FLOOR INSULATION

Important steps that confirm quality:

1.  Repair belly after insulation is
done.

2. Staple: high quality adhesive and
stitch stapler to adhere patch.



MANUFACTURED HOME BELLY/FLOOR INSULATION

Reinstall skirting

* Reinstall skirting, adding vents as

required.

* Share non-energy benefits of
skirting.

40



AC Systems




MANUFACTURED HOME HVAC SYSTEMS

Common features of
manufactured home
HVAC systems

Manufactured homes often use heating
systems designed for compact
ductwork and tighter mechanical
spaces than site-built homes

« Typically, the furnace or air handler is
located in a small closet or utility area.

« Air is distributed through underfloor
ducts that run beneath the home in
the belly cavity.

« Return air is usually drawn from a
central grille near the furnace.



MANUFACTURED HOME HVAC SYSTEMS

Most common types of
heating

1. Electric furnace

e Most common in older manufactured
homes.

* Ductwork located in the belly.

2. Heat pump (air-source)

« Common retrofit into existing ducted
system.

« DHPs are often a great option!
3. Gas Furnace (natural gas or
propane)

* Less common, particularly in single
wide-manufactured homes.




MANUFACTURED HOME HVAC SYSTEMS

HVAC upgrades and
considerations

Space constraints.

Weatherization work and the
equipment sizing.

Damaged or inadequate ducts.
Isa DHP a better option?
Limitations apply!




Ductwork




MANUFACTURED HOME DUCTWORK

Furnace to ductwork connections

Reglster Boot

Furnace

Connection
?— Nanch Duct
Duct ‘ Q p
Terminati’ ‘




MANUFACTURED HOME DUCTWORK

Repair and seal ducts

« Clean ducts and vacuum the boot.
« Repair or replace plastic flex ducts.

47



MANUFACTURED HOME DUCTWORK

Repair and seal ducts




MANUFACTURED HOME DUCTWORK

Repair and seal ducts

« Secure sagging ductwork and water
lines.

« Repair and seal furnace base.

49



MANUFACTURED HOME DUCTWORK

Air Handler/

Furnace \(

Crossover duct

Connects two sections of duct runs in a
manufactured home with two or more
sections.

Crossover
Duct




MANUFACTURED HOME DUCTWORK

Fix ductwork: remove old crossover duct

-~

Systems Building Research Alliance and the California Energy Commission



MANUFACTURED HOME DUCTWORK

Crossover duct

Systems Building Research Alliance and the California Energy Commission



MANUFACTURED HOME DUCTWORK

Airflow

Undercut doors or provide passive
vents to create airflow.

1

i
U.S. Department of Energy
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MANUFACTURED HOME DUCTWORK

Dryer and Exhaust
Venting

Repair and replace venting:
Dryers and exhaust fans must vent

outdoors.
For dryers, use a smooth metal pipe.

Repair or replace inoperable fans with
energy efficient ones.

Replace plastic flex duct.

l
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U.S. Department of Energy;
Tha Uzhavan, CC BY-SA 3.0
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MANUFACTURED HOME WATER HEATING

Considerations for
water heaters

* Fuel
* Primarily electric
« Location
» Exterior closet
* Interior closet
 Laundry room
« Space constraints
* Limited space for HPWH airflow




ADDITIONAL RESOURCES

Have a plan and a
process

« Remember Rule #1. DO NO HARM!

« Standards exist to manage risks for
both the customer and your business!

« Leave every job site like you found
it...or better!

* Find relevant requirements and
resources on the Comfort Ready
Home website

~n

ComfortReady
e ICoﬂx'oﬂﬂoOSM LERcc mart,

: Residential Field Guide



ADDITIONAL RESOURCES

Residential Field Guide

ro tip: Check out the Comfort Ready
ome website for Residential
eatherization Specifications and Fie
uide for related information.

A ENVELOPE MEASURES:

Manufactured Home Belly Insulation

Specification Checklist  Download Checkdist
Monutactured-home floors should not

be nsulated f @ plumbing leak cannof be For details on all BPA requirements for fhis measure, please refer fo the
repaired. Note: insulating manufactured BPA Residential o andBest' s

home floors may help keep exterior
moiisture from moving up into the body.

patch the por-permeable,

Install o ground cover in the crawispace.
Sixmil black polyethylene UV-stabilized Repair all large holes in rodent barrier with sfitch stoples and
and opague polyethylene, existing black approved materials.

4-mil polyethylene may remainifit's in

e Determine if the belly is bestinsulated from the edge or undemeath,

depending on learance and oecess.
For non-ducted returm systems
(refer 107 of BPA Residential
Weqtherization Specifications
and Best Pratices Guide). fthe
fioor contains a non-ducted retum
system, seal the opening 10 the
‘crawlspace and provide retum air
100 central location in the home.

iy,
10 adensity of1.25 los/ft* 101 75 Ibs/r.

Unprepped crawl, disconnected dryer
vent, poor ground cover.

Extend all condensate and/or MMENDED

water drains 1o the outside of the

Gt Identify and flag any combustion-air vents for furnaces, water
Extend all fypes of appliance heaters or stoves/fireplaces. Confirm they extend below the finished
exhaust ducts to outside of the belly material.

‘crawlspace. For duct types,

refer fo 7] of BPA Residential Ifa crossover duct s present, seal andiinsulate or replace.

Wegtherization Specifications
and Best Proctices Guide.

hould be rigid sheet

to R
Sealall plumbing penetrations o

ductwarkin the belly or through Ensure crossover ducts are well supported and not in contact
the floor before instaling with the ground cover or ground.

underfloorinsulation.

Repair or replace damaged
skirfing by bringing it as close
101he ground as possible o

rediuce infrusion from animals.

Connect with the local serving utility to confirm
pre- and post-condition requirements.

Pre-Condition: Post-Condition:
010RT Refl, R:22 or maximum possible
R&fo Rl R-22 o maximum possible

No skirting around

Back to Table of Contents 29

Back to Table of Contents 30



ADDITIONAL RESOURCES

Comfort Ready Home
training

Pro tip: Be sure to check out the
Comfort Ready Home website for
information on upcoming live and
webinar trainings to help you learn and
expand your business.

Course Catalog

Home / Course catalog

search courses Suwme B @ CATEGORIES

CRH / HVAC (1)

CRH / Program Informa... (2)
CRH / Water Heating (1)
Effective Air Sealing Made Simple (cri-sig-200) CRH / Weatherization (8)

| CRH/ Weatherization

1.0 CEUs Effective Air Sealing Made Easy is designed for resit ial i i ind HVAC or
high-efficiency water heating contractors interested in servicing single-family markets seeking to
increase prescriptive air sealing sales and/or...

| CRH/ Wesatherization

Maximizing Comfort and Durability - Manufactured Home Roof/Ceiling
Insulation

(CRH-EiQ-201)

Please Note: There are prerequisites to be completed before you can take this course. 1.0 CEUs

This training is designed for resi i ind HVAC or high-efficiency water heating

contractors interested in servicing the...




ADDITIONAL RESOURCES

BPA checklists

Step-by-step requirements for
underfloor insulation measure.

BPA RESIDENTIAL

PECIFICATION
BEST PRACTICES GU

WEATHERIZATON  _ g

b 1 | scan this OR code or visit o/
bpa.gov/energy-and- senvices/

=) efficiencylresidentialiweatherization

Manufactured Homes Underfloor Insulation Checklist

This Manufactured Homes Underfloor Insulation Checklist inciudes Prep and Installation measures that
‘will resultin a quality project. This i Residential Best Prastices
Guide sections: 7 through 7.3. This checkist cals out both utiity weatherization program reqirements, which
are bolded, as well as best practices, which are not boided.

‘Check with the local serving utiity what incentives are avaiable and what the required qualfications,
specifications, and documentation are for its program

| 7 MANUFACTURED HOMES: UNDERFLOOR INSULATION

Check with local code or the local serving ui programs for
levels. Comply with i in this i i of
manufactured homes.

| 7.1 PREPARATION FOR UNDERFLOOR INSULATION

Before installing either blown or fiberglass batt underfloor insulation, take these steps to prepare
the home.

Remove debris and moisture-suscepible material from the crawispace.

Repair and seal any leaks or penings in the HVA ducts and plenums before instaling
underfioor insuation.

Ensure that all ar sealing, ground cover, insulation, and belly repair materials have a 30-year or
ice lfe.

Verify that wil be free of that
by insulation and/or belly mterial

Install a ground cover in the crawlspace.

If the floor contains ducted | o the
and provide return r by installing new return ducts or by installing a vent
between the furnace-closet door and the main area of the home.

Extend all ins to the outside of the craw: including drai
from air conditioning equipment.

Extend all exhaust ducts, such as those for kitchen ranges and dryers, to the outside
of the crawlspace.

Seal the ducts and their termination fittings to prevent exhausted air from retuming to
tothe home. ing exists.

Ooooo oooooo

Secure water pipes Up and as close 1o the floor joists as possible, so insulation
will filin beneath them.

123 | MANUFACTURED HOMES UNDERFLOOR INSULATION CHECKLIST




ADDITIONAL RESOURCES

Many upgrades pair well and
complement each other.

camfortRéa dy
Home Comfort Upgrades HOME

9y Y upg Y your
y utility for every iget, from simple projects
10 comprehensive whole-home solutions.

¥ efficiency, i's which upgrades work wel together
1o maximize comfort while delivering the best value. Ask your contractor about combing different upgrades
and check with your utility for available incentives.

Check out some of the most effective energy-efficiency upgrades beiow, then visit
Con . find contractors near you

and connect with your utiity for incentives.

AIR SEALING INSULATION

DUCT SEALING HEAT PUMPS

Comfort Ready Home

Pairs well with: Insulation;

Pairs well with: Alrsealing,  Pairs well with: Airsealing;  Pairs well with: Alr sealing;

Duct sealng: A source Al source heat pumps Ventiation; Ductiessheat Insulanion; Duc seating
heat pumps: Ductiess heat Good for: Indoor Al pumps; Alr source heat Smart thermostats
pumps; Windows and doors; oy, Urany Bit; Comforr,  PUTPSi WIndowsand doors 604 gor: Urany Bies;
Ventiation Environmentol Footprin; Good for: Indoor Alr Comfort; Environmental
Good for: indoor Al Noise Reducion Quolty; Uiy Bt Comiort;  Fotprint
Quality; Urilty Bis; Comfort; Environmental Footprint;

Enviroamentol Footprin Noie Reduction
Nose Reduction
.
° | n fo r a h |C S AIR SEALING bodsuncanote o fow o SMART THERMOSTATS oreancas;rceie
. out of your home, leaving you wih o quieter heaver,
your co
DUCT SEALING ensures conditioned of is o HEAT PUMP WATER HEATERS use osiitie o5 Q
one.thic of e energy consumed by sandord ek

optimally delivered throughout your house, with less.
sted energy.

© 0 0 0O

.
storage water heaters, whie delivering the some supply SMART THERMOSTATS  WINDOWS AND AIR FILTRATION AND
° r O | | C | | | e S e Paks well i soire:  DOORS VENTILATION
. INSULATION in your attc. walls and loors wil heot pumps Pairs well with: At sealng:  pairs well with: A seaiing;
make your home more energy eficint, quieter ond o ENERGY-EFFICIENT WINDOWS AND £ Insuotion Insuiation
i DOORSare eyt eoter SR O .- LU
‘woter nfrusion, drafts, and heat goin and foss s Qualiy; Unity Bits; Comfort; o
PR HEAT PUMPS are an efficient and environmentally Environmental Footprnt;
friendly way 1o heat and cool your home. Depending o i R A G Noise Reduction
Y O n r a C O r a n | l I I S e a r ( : O O S onyourhome ypeond budge, dcieda source SYSTEMS keep yourndoor o hcity by heing
. heat pump or ductiess heat pump could work for you. i i G 5 Yol e

Visit ComfortReadyHome.com/Homeowners 10 leamn more

Want to get the most value out of your home improvements? obout Pg & ComfortReady
HOME

Comfort Ready Home YouTube Sl
channel.




ADDITIONAL RESOURCES

Building America
Solution Center

* Technical information and guides.

 Checklists.
 Sales material.
* Mobile apps.

Building
Components

=
()
S

Sales Tool

EﬂsglniE ngs

|
L)

==

Code Briefs

Climate
Packages

O

Improvement
Expert™

Home

Guides A-Z

Disaster
Resistance

Website Widget

Library
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Questions?




hank you!
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