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Duct Diagnostics and Repair
Mobile Homes Training
Learning Objectives

By attending this session, participants will become aware of:
· How a mobile home’s forced air distribution system works.

· Mobile home duct configurations.

· Duct leakage problems and how to diagnose them.

· Materials and techniques to fix leaky ducts.

· How to modify a belly return system.

· Other duct system improvements.

Key Terminology

Aluminum brake
Aluminum coil stock
Belly return
Boot
Branch duct
Butyl-backed tape
Downflow furnace
Duct boot
Furnace plenum
Hallway return
Mastic
Pressure balancing
Pressure pan testing
Return plenum
Riser
Upflow furnace
Vent Free Area (VFA)

Supplemental Materials

Handouts & Resources
Greely, Kathy, John Randolph, and Bill Hill. “A Warm Wind Blows South: Virginia's Weatherization Evaluation.” Home Energy Jan./Feb. 1992: 15-21. www.homeenergy.org. 
Mobile Home Tool and Material List for Duct Sealing, Air Sealing and Insulation Retrofits

Scott, Bob, and Lyn M. Bartges. “Weatherizing Mobile Homes.” Home Energy July 2004. www.homeenergy.org.
US DOE WAP, Midwest Regional Field Office. Midwest Weatherization Best Practices Field Guide May 2007: 21-27, 191-194.
Classroom Props & Activities

· Various types of duct sealing tools and materials for show and tell:
· Aluminum coil stock.

· Mastic.

· Butyl-backed tape.

· Inspection mirror.

· Fiberglass mesh.

· Brushes, latex gloves and cleaning supplies.

· Aluminum break.

Pressure pan and manometer demonstration – Demonstrate how to use a pressure pan. Working with students in small groups, familiarize them with the manometer functions.
Offer a case study about sequential pressure pan-guided testing. Draw a long, narrow rectangle representing the shape of a mobile home. Draw a long duct run in the middle of the rectangle with registers at various locations along its length. Put in a few partitions to represent rooms.

Pressure pan readings at registers along the length of the duct range from 35 Pa at the register in the master bedroom at one end of the home to 10 Pa at the kitchen register at the other end of the home. Investigating the end of the duct below the master bedroom reveals that the end of the duct is completely open. Upon sealing the end of the duct, a subsequent pressure-pan test on the register in the master bedroom reveals that the reading has dropped to 10 Pa. 
Q. What effect will sealing the large hole have on pressure at other register locations in the home?  

A. It will reduce it. Additional duct sealing at various locations should result in pressure pan readings of 1 Pa or less.

Hands-On Props

Duct sealing prop – Provide students hands-on opportunity to fabricate new boots and seal ducts with a simple hands-on duct prop. 
Class Overview

· Use the presentation, discussion, and handouts to introduce students to the key elements of diagnosing, repairing, and improving duct systems:
· Performing visual and diagnostic tests.

· Repairing and sealing ducts.

· Converting a belly return system to a hallway return system.

· Balancing the system.

· Simulate a pressure balance test through the door of the classroom if possible. Tell students to imagine that a furnace fan is running. Connect a hose to the input port of the manometer and run the other end of the hose through the bottom of the closed classroom door. Simulate a positive number and ask if the room has more supply air than return air because of the positive pressure. The answer is “yes.” Follow up with a question about how to relieve that pressure. The answer is to add more return registers or undercut the door.

· Emphasize that duct repair is probably the single most important retrofit because leakage of conditioned air to the outside through leaky ducts wastes energy and affects a client’s comfort and fuel bills. 
· Use various props, demos, or video footage to reinforce technical aspects:
· Show and tell duct sealing tools and materials.
· Let students work with the manometer and pressure pan in small groups.
· Provide students with tools and duct sealing materials, and have them practice duct sealing techniques on the duct sealing prop.
· Encourage questions.
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