Generic Procedures for Residential Air Duct Cleaning 2004

In the past years ACS restoration wasn't nearly as complicated or time consuming. All the restoration technician did was to vacuum and clean all accessible air duct surfaces; fog the system with a water-based acrylic resin combined with deodorant; replace the filter; dry the system and do a little touchup painting with aluminum paint. No more!!! The U.S. Environmental Protection Agency (EPA) has declared that "Use of sealants to cover interior ductwork surfaces is not recommended" (U.S. EPA, "Building Air Quality" 1991).

The following air conveyance system restoration procedure is recommended for a "typical" (if there is such a thing!) house. Many other residential and commercial structures, with much larger and possibly more complicated systems, must be evaluated and processed as the situation dictates.

1. Perform Visual Inspection to locate air handling unit, return and supply registers, determine what size and type of ductwork is present and the general condition of all components. Understanding the overall layout of the system will help determine where the vacuum/collector will be hooked into the system and how we will access each component to do our source removal. To do a thorough job the return side, air handler and the supply side will be cleaned separately

2. Remove all supply diffusers/registers for cleaning, care must be taken to not pull paint or wallpaper from the wall when moving old grills. Cutting around the edges with a sharp utility knife should reduce damage. Be careful of all those dirty hand prints on that white ceiling, too! Diffusers can be gently washed with warm water. Be sure to identify each vent cover so that it is returned to its original location and position, otherwise difficulty may arise in reinstalling that vent cover. Don't soak the diffuser in heavy duty detergents for prolonged periods, since this may result in finish (varnish, paint, wallpaper) removal and subsequent rusting. Cover all openings with cardboard to block off each end. If required, thumb tacks or pins can be used to hold the cardboard in place. Vent covers should be given time to dry before being reinstalled. Most vent covers have a gasket that prevents air from escaping around perimeter areas that contact the ceiling. If this gasket is wet when the vent cover is reinstalled, water circles will develop within minutes! Remember also, when reinstalling vent covers that louvers should be oriented toward the majority of the airspace within the room.

3. Return Air Side Cleaning requires hooking the auxiliary collector to the return duct. Depending on the design of the system and location of the filter, the collector may be attached at either end of the return system. If it is connected in the hallway at the filter location, remove the filter and use a 14" duct connector to affix flex duct between the collector and return side. Depending on register size, adapters or cardboard can be used to seal this connection. Access is now made up near the air handler and contaminants are loosened and swept into the collector. The return side may be just a chamber next to the air handler and the filter slides into the furnace. These small chambers are typically hand brushed and vacuumed with a portable vacuum.

4. Mechanical Components - Carefully check the degree of contamination on the mechanical components, such as motors, fan blades, coil, etc. Most all internal surfaces and components can be manually brushed and cleaned. The coil fins can become clogged and dirty restricting airflow. Hand vacuuming combined with pump spray application of a coil cleaner can loosen up debris which can be blown off with compressed air. The fan assembly will be difficult to clean without removal. Particular attention must be paid to ductwork and condensation collection trays surrounding or in close proximity to mechanical components. This is where mold and mildew builds up, and this area will serve as a source of microorganism contamination. If stirred up by ductwork restoration processes, it can become a source of bio-contamination for months or years to come. These mildew contaminated surfaces can be cleaned with the appropriate EPA registered sanitizer. Please refer to specific application instructions for using the sanitizer to clean various interior surfaces.

5. Supply Side Duct Cleaning will require attaching an auxiliary collector to the optimum point in the system where all air contaminants and debris can be captured. Usually attached on the main trunk line or in the distribution plenum, the collector is attached using the flange duct connectors. With the ACS turned off, and using the ?" drill along with a hole cutter, cut a hole large enough to provide unimpeded airflow through the flex duct you plan to use to connect the auxiliary blower unit to the ACS. Once the hole is cut, attach the collar, and in turn, attach the flexible duct from the system to the auxiliary blower unit. Later this hole will be covered with a sheet metal patch. You must block off the air handler and return side from side from the supply side so that no contaminants are drawn through where we have already cleaned. This can be done quickly with cardboard, foam padding or inflatable bags. If the filter is near the air handler, placing the new filter in a plastic bag and re-inserting it will stop air flow from the return side. With air flow from the cleaned areas (return and air handler) blocked, all air movement is now directed into the auxiliary collector unit. Turn the auxiliary blower on to begin the filtration process. This allows the majority of air flow to be concentrated through the branch line being cleaned.

6. Compressed Air Cleaning - Set up the compressor unit and attach the appropriate lengths of airline hose. Begin physical cleaning with compressed air at the outlet farthest removed from the mechanical components compartment. The idea is to use compressed air to break debris loose and suspend it within the air stream created by the auxiliary collector unit. In order to concentrate airflow to the first branch duct, all other outlets should be closed. The first step in cleaning a branch duct involves "air washing" the accessible surfaces within the outlet duct itself. This is a quick, easy operation that should take a few seconds at each outlet.

Now attach an appropriate air cleaning (forward thrust, reverse thrust, or whip nozzle) to the airline hose and feed it into the outlet air duct. Loose dust will be dislodged by compressed air both when the line is being inserted and while being drawn from the air duct. Once dislodged, dust will be picked up within the high-velocity air stream created by the auxiliary blower unit. Eventually it will be filtered out of the air stream by the bag or HEPA filter located within the collector unit.

As cleaning of the branch line at the farthest end of the ACS is completed, open the outlet in the next room to redirect airflow, re-cover the vent outlet in the first room. Now repeat the air washing and interior compressed air cleaning procedure at the next outlet, at each successive outlet, progressing back toward the point at which the flex duct feeding the auxiliary blower unit is attached.

Generally, a forward thrust or whip nozzle attached to a semi-rigid air line is used when cleaning from outlet diffusers inward. A reverse thrust nozzle is normally used when cleaning the ACS from the mechanical components outward.

Once all branch runs have been cleaned thoroughly, diffusers should be progressively opened to allow concentrated airflow for cleaning various sections of the main duct (central trunk line). After drilling access holes in the main duct line, the appropriate compressed air nozzle is inserted into the main duct and cleaning may be accomplished in essentially the same manner as with each branch line. As each section of the main duct is completed, the access hole drilled into the sheet metal may be plugged easily with a special cap plug. By drilling access holes every 15' to 20', the entire main duct may be restored, working back toward the mechanical components or to where the vacuum unit is located.

With older system, or with heavy dirt residue buildup, compressed air alone may be inadequate. Under these circumstances the auger and brush attachments may be used for more aggressive cleaning. Caution must be exercised in order not to damage the internal insulation/sound liner when brushes are employed. Normally, the air nozzle is reinserted after brushing to final clean the ductwork.

The primary limitation encountered by technicians in thorough duct restoration involves main duct lines with internal thermal/sound liners. The problem is that the internal liner is porous and thus absorbs a considerable amount of dust and debris. Although much of this dust is collected on the surface of the liner, and therefore, is removed with compressed air tools, much of the dust and odor may be adhered to or absorbed into the internal liner. Indeed, aggressive cleaning techniques may damage the liner itself, causing it to contribute to indoor air pollution.

Moreover, although the synthetic internal liner will not support the growth of microorganisms, the soil it absorbs will. This is of critical importance on liner materials located within main ducts in close proximity to air conditioning coils where moisture condensation may be blown into the liner.

Eventually, thermal/sound liners within ACS main ducts might need to be replaced.

7. Drying and Final Filtering - after the entire system has been restored, place cheese cloth over each outlet and reinsert outlet covers. Turn the ACS's central blower on and allow the system to operate for several hours or as possible.

8. Sanitizing Procedures - When heavy bio-contamination is present, fill a fogger with a properly prepared solution of EPA registered duct sanitizer. With minimum air movement, make a direct spray application to affect surfaces. Be cautious not to over apply this solution since pooling, dripping and structural staining could result.
