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Mobile Home Roof Retrofit
Weatherization Installer/Technician Mobile Homes
Key Terminology

Elastomeric roof coating

Mobile Home Energy Audit (MHEA) software

Section Transition

Learning Objectives (Slide #2)

By attending this session, participants will become aware of:

· Cost-effectiveness of re-insulating mobile home roof cavities.
· Mobile home roof components.
· Preparatory measures.
· Insulation properties.
· Specialized tools and materials.
· A variety of methods for accessing and insulating mobile home roof cavities.
· Roof surface finishing.

Mobile Home Roof Retrofit (Slide #3)
Re-insulating roof cavities on pre-1976 mobile homes is cost-effective according to Mobile Home Energy Audit (MHEA) software. There are many benefits:

· Increases thermal performance.
· Provides heating and cooling savings.
· Reduces “roof rumble”.
· High winds can cause the metal roof panels of a mobile home to flex and buckle, causing noise. Additional roof cavity insulation can dampen this effect.

· Is fairly easy to do.

Note: It does not affect the air leakage rate as dramatically as a belly retrofit, because there aren’t nearly as many penetrations.

Mobile Home Roof Components (Slide #4)
Illustration of roof components.
This end view of a mobile home roof system shows a bow string roof truss, insulation, vapor barrier, roofing, and ceiling coverings. The trusses are normally located on 16-inch centers. A continuous framing member known as a ”strong back” runs the length of the home and is fastened into the trusses to provide end-to-end lateral bracing.


Roof Retrofit ( Preparation #1 (Slide #5)
Photos of ceiling problems that must be repaired.
· Inspect ceilings for weaknesses.


Roof Retrofit ( Preparation #2 (Slide #6)
Photos of ceiling problems that must be repaired.
· Locate and seal all attic penetrations with appropriate materials. 

· Chimneys for fossil-fueled appliances must be sealed with metal coil stock and high-temperature silicone caulking.
Before blowing ceiling cavity, be sure to carefully air seal any ceiling penetrations at pipes, wires, and furnace vent stack, since fiberglass will not create an air seal. Insulating the cavity without air sealing will allow warm moist air to penetrate the roof cavity where it may condense on the inside of the metal roof.

Roof Retrofit ( Preparation #3 (Slide #7)
Photo of ceiling fan installation.
· If mechanical ventilation is needed, these appliances and associated venting materials should be installed before insulating the roof cavity.


Insulation Coverage Charts (Slide #8)
· Note the weight differences between cellulose and fiberglass and the R-value for each.

· The lighter weight of blown fiberglass makes it the preferred choice for mobile home roof cavities.


The “Edge Lift” Method (Slide #9)
Photo of crew blowing insulation through the roof edge.
· A cost-effective approach is to access and insulate the roof cavity from the side of the home.

“Edge Lift” ( Specialized Tools and Materials (Slide #10)
· Section of 12-foot long, 2” diameter gray PVC pipe.
· Scrap 2 x 4 lumber.
· Aluminum self-tapping ½” hexhead screws.
· 1.5” roofing nails.
· Lengths of aluminum mobile home gutter material.
· Putty tape.
· Silicone caulk.
· Elastomeric roof coating.
Show and tell: Samples of materials.

“Edge Lift” – Gaining Access #1 (Slide #11)
Photos of access method.
· Remove the old gutter from the roof edge and remove staples from the roof edge.

“Edge Lift” – Gaining Access #2 (Slide #12)
Photo of access method.
· Loosen the gable edge to lift the roof.


“Edge Lift” – Gaining Access #3 (Slide #13)
Photo of exposing the roof cavity.
· Lift the roof edge to expose the roof cavity. Note the roof rafters and plastic vapor retarder.

Fill Tube Basics #1 (Slide #14)
· The fill tube is an important and specialized tool for blowing enclosed cavities such as mobile home bellies or roof cavities.

· Made of non-conductive PVC, a fill tube serves as a rigid extension to the standard flexible insulation hose.

· Available in 8-foot lengths, fill tubes can be joined to form extensions for whatever length is needed to fill a cavity.

· A 60-foot long mobile home with lengthwise joist cavities would require eight sections of tubing.

· The best choice for tubing is 2-inch gray PVC pipe rather than white PVC. Gray PVC is used for residential central vacuum systems. It is cheaper that white PVC and creates much less static electricity.
Show and tell: Fill tube.
Fill Tube Basics #2 (Slide #15)
Photos of fill tube assembly.
· Fit the flexible insulation hose into the bell-shaped end of the fill tube and duct tape the joint.

Fill Tube Basics #3 (Slide #16)
Photos of fill tube assembly.
· Cut a taper on the end of the tube to get past obstructions.

Insulation Machine Settings (Slide #17)
Photos of insulation machine settings.
· Open the product gate for optimal material feed and adjust the air pressure to optimal flow.
· When blowing bellies or roof cavities, don’t dense pack the product, which could cause the rodent barrier or ceiling to bulge or tear.
· An installed insulation density of 1.6 to 2 pounds per cubic foot is fine.

“Edge Lift” – Techniques #1 (Slide #18)
Photos and instructions.
· Open the roof cavity about 4” and jack up the roof edge with scrap 2 x 4 lumber.

· Work the fill tube past the ridge beam.


“Edge Lift” – Techniques #2 (Slide #19)
Photos and instructions.
· Fill cavity only to resistance to product flow. 

· Don’t overfill or you’ll never be able to close the roof edge.


“Edge Lift” – Techniques #3 (Slide #20)
Photos and instructions.
· Ensure the roof will close to the original position.

· A small work crew can fill and close up at the same time.


“Edge Lift” - Techniques #4 (Slide #21)

Photo of Edge Lift Method.
· Keep hands back from the edge and wear safety equipment.

 “Edge Lift” – Finishing #1 (Slide #22)

· Apply putty tape to the lip of the roof and use aluminum self-tapping hex-head screws to fasten the original gutter.

Show and tell: Putty tape.

“Edge Lift” – Finishing #2 (Slide #23)

Photos of edge lift finishing details.
· Apply putty tape to the back of the gutter before fastening.


Roof Coating (Slide #24)
· The edge of the roof should be sealed. All seams between the metal roof panels should also be sealed if anyone has been on top of the roof, as the weight of foot traffic will separate the original seal. Use an elastomeric roof coating.
Show and tell: Elastomeric coating.

The “Edge Lift” Method ( Review (Slide #25)
· Check the integrity of the ceiling and seal all interior leaks.
· Check the general condition of roof surfaces.
· Select a side of the home with at least 15’ of horizontal clearance for fill tube maneuverability.
· Erect scaffold or ladders.
· Remove all screws, the roof gutter, and staples from the roof eave.
· Raise and block up the roof 4 inches and insert a fill tube.
· Fill—but don’t overfill—with blown insulation in each cavity.
· Push the roof cap down over the siding and nail into the top plate.
· Close up by applying putty tape to the back of the original or new gutter and reinstall with new hex-head screws.
· Seal roof edges and seams with elastomeric roof coating.
“Top Fill” Method (Slide #26)

Photo of a mobile home roof that has been top-filled.
· Certain circumstances, such as insufficient side-to-side clearances or structural additions to the home, may preclude using the “edge lift” method. An alternative approach is to access and insulate the roof cavity through the top of the roof. 

· Top filling requires more finish work, and should be employed only when the edge lift method is impossible.

“Top Fill” – Specialized Tools & Materials (Slide #27)
· Flexible 8-foot, 2” diameter fill tube.
· High-temperature silicone caulk.
· Galvanized steel roofing pieces.
· Self-tapping galvanized screws.
· Fiberglass mesh.
· Elastomeric roof coating.
Show and tell: Materials.

“Top Fill” – Techniques (Slide #28)
Photos and instructions.
· Mark out four or five evenly spaced holes down the roof centerline. The first holes should be 6 to 8 feet from the ends. Always straddle a roof truss as it will allow easier access to the bays and reduce roof skin flexing after patching.

· Cut 8” x 8” square holes along three sides and bend back the metal roofing flap (as shown in previous slide).
· Insert a flexible 2-inch diameter 8-foot fill tube and fill the cavity with insulation. Complete a 360-degree circle of coverage. 


“Top Fill” – Techniques (Slide #29)
Photos and instructions.
· Bend down the roof flap and overlap the seams with a precut piece of galvanized metal roofing.

· Back-caulk the patch with high-temperature silicone caulk and attach with hex-head screws, set every 2 inches.

“Top Fill” ( Finishing (Slide #30)
Photos and instructions.
· Cover with two coats of elastomeric roof coating over fiberglass mesh.

· Seal seams and edges with the same elastomeric roof coating.

“Top Fill” Method – Review (Slide #31) 
· Check the integrity of the ceiling and seal all interior leaks.

· Check the general condition of roof surfaces.

· Mark out four to five evenly spaced holes down the roof centerline; the first holes should be 6 to 8 feet from the ends.

· Cut 8” x 8” square holes along three sides and bend back the metal roofing flap (as shown in slide #27).

· Insert an 8-foot fill tube and fill the cavity with insulation completing a 360-degree circle of coverage.

· Bend the roof flap down and overlap the seams with a precut piece of galvanized metal roofing. 

· Back caulk the patch with high-temperature silicone caulk and attach with hex-head screws set every 2 inches.

· Cover with two coats of elastomeric roof coating over fiberglass mesh.

· Seal seams and edges with the same elastomeric roof coating.


“Gable End” Method #1 (Slide #32)
Photos of mobile homes with gable ends.
· For mobile homes with peaked roofs, accessing and insulating from the ends of the home is a good alternative. You must have sufficient clearance to insert and remove the long fill tube.


“Gable End” Method #2 (Slide #33)
Photo of siding removal from gable end.
· To access the roof cavity, remove the screws and siding from one gable end. 


“Gable End” Method #3 (Slide #34)
· Set up a scaffold at the end of the home.

· Remove siding from the gable end.

· Assemble sections of nonconductive 2” gray PVC pipe to equal the length of the home.

· Push the pipe assembly into the cavity toward the other end of the home.

· Fill the cavity with insulation along the entire length and width of the home.

· Reinstall gable end siding.

“Ridge” Method (Slide #35)
Photos and method overview.
· The ridge cap was removed.

· The cavity was insulated one ceiling truss bay at a time.

· The ridge cap was then reinstalled. 

 “Ceiling” Method #1 (Slide #36)

Photo of interior approach to insulating the roof cavity.
· Insulating the roof cavity from the inside is acceptable if inclement weather precludes an exterior application.

· Insulation spills are inevitable. The major drawback is the great care that must be taken to protect the clients and their belongings from fiberglass insulation.


“Ceiling” Method #2 (Slide #37)
· Drill 2-inch holes at 16 inches on center with a hole saw bit. 

· Space holes 3 feet apart.

· Keep holes 2 feet from the edge.

· Space holes evenly.

Show and tell: Hole saw bit.

“Ceiling” Method #3 (Slide #38)
Photo of insulation method.
· The installer is filling each ceiling joist cavity with loose-fill insulation. With the holes spaced no more than 3 feet apart, even coverage is assured. 

· While insulating from the interior is an effective technique, it requires that adequate engineering controls are in place to minimize the spread of insulation particles in the air and on the client’s belongings. All furniture, bedding, clothes, and other materials must be covered in plastic and thoroughly cleaned with a HEPA vac after the insulation work has been completed. It’s also a good idea for occupants and pets to leave the premises during this procedure. 

· Because of the inconvenience to the client as well as risks to their health and safety, this method should only be considered if all other exterior insulation options have been determined to be impossible.
“Ceiling” Method #4 (Slide #39)
Photo of finishing plugs.
· Commercially available plastic plugs that match the ceiling color give a nice finished appearance.

· Caulk the plugs before installing them.

Show and tell: Plastic plugs.

“Ceiling” Method – Review (Slide #40)
· Cover the client’s belongings.

· Check the integrity of the ceiling and seal all interior leaks.

· Drill a series of holes evenly across the ceiling.

· Fill the cavity.

· Seal holes with plastic plugs.
The End (Slide #41)

Anecdotal photos of workers taking some time at the end of the day to relax a little and reflect on a job well done.

Summary (Slide #42)

· Insulating roof cavities where practical and possible is cost-effective.

· Insulating roof cavities can result in significant heating and cooling savings.

· Prepare for roof insulation by inspecting interior ceilings to avoid blow outs.

· Access roof cavities through gable ends, the top, or from inside the home.

· Seal all penetrations to prevent future leaks.

· Have the right tools and materials on hand. A crew may have to employ a variety of access points on any one home. An attached porch roof may prevent access through the edge for a certain distance and will require access through the top of the roof in that area.
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