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Other Mobile Home Measures
Weatherization Installer/Technician Mobile Homes
Key Terminology

Ambient air 

American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE)
Baseload

Carbon monoxide (CO)

Domestic Hot Water Tank (DHWT) access door

Ground vapor retarder

Incidental repairs

Indoor Air Quality (IAQ)

Jalousie windows

Minimum Ventilation Rate (MVR)

Thermal break
Window film

Worst case Combustion Appliance Zone (CAZ) test

Section Transition

Learning Objectives (Slide #2)

By attending this session, participants will become aware of:

· Mobile home window and door terminology.
· Methods for improving windows and doors.
· Criteria and methods for replacing windows and doors.
· Mobile home hot water tank features.
· Safe and efficient operation of hot water tanks.
· Criteria for replacing hot water tanks.
· Common incidental repairs.
· Moisture and indoor air quality (IAQ). 
Doors (Slide #3)
Door replacement is not cost-effective unless:

· Units are beyond repair.
· There is a significant infiltration problem.
Replace doors with mobile home replacement types.

Door Replacement #1 (Slide #4)
Photos of replacement combination doors (left) and swing outdoors (right).
· An existing door that opens to the inside is best replaced with a “combo unit” that includes both the primary and storm doors.

· If the original is a swing out door, replace with one that swings the same way. The door unit frame has a flange with predrilled holes to accept aluminum hex head screws.

Demonstrate how to measure the width and height of the rough opening.
Door Replacement #2 (Slide #5)
· Use a factory replacement exterior pre-hung single door unit.

· Door framing may have to be replaced.

· Remove the old door and install the new door per the manufacturer’s instructions.


Door Replacement #3 (Slide #6)
Photo showing a deteriorated domestic hot water tank (DHWT) access door.
· Use a factory replacement door.

· If natural gas- or propane-fired, specify a louvered door.


Windows #1 (Slide #7)
Photo of a jalousie window with broken glass.
· Note broken glass and specify size and location.

· To some extent, faulty units may be repaired by replacing a stripped window crank or making other minor repairs.

Note: Although these types of windows are often referred to as “jalousie windows” they are technically an “awning” type.

Windows #2 (Slide #8)

· Jalousie windows are a form of awning windows that swing outward. 

· They consist of multiple panes and are mechanically operated through a series of arms and cranks.
· These are prone to mechanical failure over time. 

· To some extent, faulty units may be repaired by replacing a stripped window crank or making other minor repairs. 

· Settling of the home will often distort the frame so that the window will not close properly. In many cases, the only option is to replace it.

· Window replacement is not cost-effective unless units are beyond repair.

· Windows that come with self-storing storms and a thermal break are recommended. A thermal break is a nonconductive material incorporated into the window frame that retards the flow of heat through the frame to the outside.

Show and tell: Jalousie window and new replacement window

Highlight the differences between an inefficient single-pane jalousie window and a more efficient double-pane slider replacement window. Focus on the lower U-value (thermal transmittance) of the replacement window and lower potential for air leakage compared to a jalousie type.

The difference between an inefficient single pane jalousie window and a more efficient double-pane, slider replacement window relates to its lower U-value. U-value is a measure of a window’s thermal transmittance and takes into account glass, air spaces, and thermal breaks.


Window Replacement (Slide #9)
· Measure rough openings.

· Special order replacements.

· Remove the old window.

· Install replacement window per the manufacturer’s instructions.

· Use putty tape and hex-head screws.

Mobile Home Water Heaters (Slide #10)
· Smaller than single-family home heaters.
· Contained within a closet along an outside wall.
· Gets combustion air from outside through a louvered door.
· Mobile home water heaters are narrower so they fit in smaller spaces and maintain clearance from combustibles.

· They also cost more than standard water heaters, so people are always tempted to make standard ones fit. 

Hot Water Tank Components #1 (Slide #11)
Illustration of a gas water heater.
· Flue

· Temperature and pressure relief valve

· Overflow pipe

· Insulation

· Drain valve

· Burner

· Thermocouple

· Air shutter

· Gas supply

· Shut off valve

· Temp control

· On/off pilot

· Dip tube

· Anti-corrosion anode rod

· Hot water outlet

· Draft diverter

· Cold water valve

Point out and describe the components of a gas hot water tank as labeled.

Hot Water Tank Components #2 (Slide #12)
Illustration of an electric water heater.
· Electric supply

· Temperature and pressure relief valve

· Overflow pipe

· Upper thermostat

· Insulation

· Lower thermostat

· Drain valve

· Lower element

· Upper element 

· Dip tube

· Anti corrosion anode rod

· Hot water outlet

· Cold water valve

Point out and describe the components of an electric hot water tank as labeled.


Hot Water Tank Replacement (Slide #13)
Photo of a corroded, leaking tank that fell through the floor.
· This is more common than you might think. 

· The leaking tank caused the floor to rot. 

· The chimney flue fell away, causing combustion byproducts to vent into the house.

· Replace the floor as an infiltration measure.

· Replace the tank with a mobile home replacement unit as a health and safety measure. 

Hot Water Tank Improvements (Slide #14)

· If it’s a gas heater, pay special attention to the flue area and check for adequate draft (2 Pa for water heaters). 

· If the hot water tank is located in a living area, a worst case Combustion Appliance Zone (CAZ) test must be performed.

· This test reveals if unsafe conditions could be created within the home with a combination of the existing appliances, vents, fans, etc.
· With combustion appliances off or on the pilot setting, produce the worst-case depressurization that can be created in the combustion appliance zones with exhaust fans and doors/windows.

· Starting with the lowest BTU appliance, fire the appliances, and test for spillage and CO. If spillage continues for more than one minute under these conditions, test again under normal conditions. If the maximum depressurization is less than 5 Pa, most atmospherically vented heating devices (those that take their combustion air from inside the home) will vent safely.

· Water heaters are the exception. If the CAZ is depressurized to a mere 2 Pa, something must be done to ensure proper drafting.

· Ensuring proper draft may be accomplished by:

· Relieving pressure differences by repairing duct work that may be causing the depressurization.
· Air sealing between the CAZ and zones containing exhaust fans.
· Providing a combustion air inlet to the CAZ.

Hot Water Tank Improvements (#15)
Photos of leak checking and thermostat replacement.
· Inspect the tank for leakage. If the unit does not heat properly, the thermostat may be defective.

Incidental Repairs (#16)
· Water-damaged floors are one of the most common structural problems that technicians face. Kitchens, bathrooms, and entranceways are common locations.

· Cut out the damaged floor with a circular saw. Set the blade depth to just cut through the sub-floor but not deeply enough to cut into the top of the floor joist. Where the subfloor must be cut along the length of the floor joist, make sure that there is an ample nailing surface on the top of the floor joist.

· Find the center of the joist and mark it at both ends of the piece being removed. Using a straight edge and circular saw, draw and cut along the line to expose half of the top of the joist. 

· Measure, cut, fit, and fasten the new plywood floor section.

Moisture and IAQ #1 (#17)
Problems can be caused by:

· Poor thermal characteristics.
· Condensation on metal siding, roofing, and windows.
· Poor exterior drainage.
· Lack of mechanical ventilation.
· Increased air tightness after weatherization.
· Interior-generated problems (such as the client using an unvented kerosene space heater or humidifier).

Moisture and IAQ #2 (Slide #18)
Photo of an installed ground vapor retarder.
· Use 6-mil sheet plastic and cover the entire crawl space.


Moisture and IAQ #3 (Slide #19)
Photos of dryer vent and kitchen exhaust fan.

Show and tell: Replacement ventilation fan with controls and dryer vent materials.
Gas Cook Stove Testing – Stove Top (Slide #20) 

· Photo on left: Test each range top burner for carbon monoxide (CO). Hold probe 6” above flame and measure the CO content in ambient air.
· Photo on right: A portable flue section concentrates combustion byproducts for an accurate CO measurement.
· Calibrate or “zero” the instrument in outside air before testing.

· To protect yourself and the client, continually monitor CO in the ambient air. If it exceeds 20 ppm as measured, stop the test immediately. 

· Remedial action levels are required when CO levels exceed 25 ppm as measured.
Gas Cook Stove Testing – Oven (#21)
· Photo on left: Prepare the oven for a test by removing stored items, aluminum foil, etc.

· Photo on right: Insert the probe of the analyzer into the oven vent and read the CO content after the oven has warmed.

· Calibrate or “zero” the instrument in outside air before testing.

· To protect yourself and the client, continually monitor CO in the ambient air. If CO in the ambient area exceeds 25ppm as measured, stop the test immediately.

· Remedial action levels are required when CO levels exceed 100 ppm as measured.

Minimum Ventilation Requirement (#22) 

· Establish the Minimum Ventilation Requirement (MVR) for the building by using either of the following: 

· American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) Standard 62-1989 (also called ASHRAE 62.1) or ASHRAE 62.2.
· Measure the flow rate of exhaust fans to determine if the exhaust fans have adequate airflow. 

· If the post-weatherization blower door reading is below the MVR, ventilation should be installed to meet the requirements of the applicable ASHRAE standard.


Other Measures (Slide #23
· Minor incidental repairs to protect weatherization measures such as small floor or roof repairs.
· Standard base load measures such as refrigerator replacement and lighting upgrades.
Refer to the Base load section of the Energy Auditor curriculum for more details.
· Cooling measures for hot climates, including:

· Reflective roof coatings ( in certain hot climates, white roof coating is an allowable and cost-effective measure.

· Shade screens and awnings.
· Window films.

Refer to the Cooling Measures section of the Energy Auditor curriculum for more details.

Summary (Slide #24)
· Window and door replacements are generally not cost-effective.

· Repair existing windows and doors instead of replacing whenever possible.

· Domestic hot water improvements are an important health, safety, and energy efficiency measure.

· Be sure to assess moisture and indoor air quality.

· Make sure that all ventilation fans are operating and that clothes dryers are vented to the outdoors.
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