How to Make an Inexpensive Air-Cleaner
By
Rick McGill

This article stems from a project that I completed a couple of years ago in
my quest to have a cleaner workshop environment, in addition to fulfilling the
need to build something cheaper, better than what I can buy from woodworking
suppliers or the local retailers, within reason of course. One of the first purchases
I made for my shop was a dust collector (2 H.P. Grizzly) and I thought this would
alleviate all my dust problems. While this dust collector worked extremely well
for removing large chips from my machines it provided no benefits, even with a
small pore size collection bag, in removing the airborne particles observed within
the room after cutting or sanding. It is these airborne particles that
presumably are linked to types of carcinoma and in extreme cases cause
explosions. The following electron micrographs were obtained from dust samples
removed from the filter media described herein. As one can see from these
images, some of the dust particles are smaller than 20 microns in size. For
reference, a human hair is ~ 80 microns wide.
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Low and high magnification images of wood dust removed from filter

I began reading more about air circulation/cleaner units and decided that
I would build one. It is interesting sometimes how things happen because about
the time I began researching these units, articles on home-made shop dust
collection devices appeared in the next issues of my wood working magazines:
Fine Woodworking, Popular Woodworking and American Woodworker. Do these
publishers discuss articles before printing? These articles demonstrated the use
of squirrel cage fans as efficient/economical resources for moving large volumes
of air, in addition to providing several building scenarios for their utility as
personal air scrubbers in the workshop. The first thing I did after reading the
articles was to call several HVAC dealers in the area to locate a resource for used



cage fans. I purchased a used fan from a local HVAC repairman for $15. After
ensuring that it worked I designed and built an air circulation system for my
workshop. My entire cost (including my free labor) was < $75 and it was a simple
weekend project. I want to emphasize that before you build one of these systems
you should understand that these systems are primarily designed to remove
airborne (suspended) type particles and not large chips.

The first thing to decide for this project is what type of air cleaner will best meet
the needs for your workshop. I n my case | h
wanted a system that would scrub the entire volume of air in the room in less
than 5 minutes. To estimate your room requirements and air turnover simply
measure the volume of your room and divide by the turnover time (L*W*H)/t.
This gives a minimum estimate of the cubic feet/minute (CFM) required of your
fan. However, this estimate is with no restrictions like inline filters (unclogged)
or ductwork with multiple bends. Multiple restrictions significantly reduce the
filtration efficiency of these systems. I would recommend at least 1000 CFM for a
room of comparable size and most fans that I found were 1200 CFM and greater.
If your needs are for a portable desktop style cleaner then you can get by with less
fan size. When considering your fan size also consider the voltage requirements.
I found that most of the 120V fans available have low CFM performance and if
your workshop is not setup for 220 you may have to consider your options.

After reviewing several articles and my room scenario, I thought the best
configuration was to have my air cleaner system arranged like the following
diagram. This configuration separates the fan from the filter box by ~ 8 feet,
which in effect enhances circulation within the entire room:
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First, I measured the fan in all dimensions and made note of the intake
and exhaust directions. My room arrangement allowed me to mount the entire
system in the ceiling between the floor joists so I made the box dimensions
accordingly. Most fans have some sort of support brackets, which makes things
a little easier when designing a housing. The support brackets for the fan I found
were in bad shape so I removed them and madeasuppor t f r ame using 20x2



and attached it directly to the fan housing. The dimensions of the frame were ~
14.50 high x 130 wide x 19.50 deep.
enclosure.

Bottom view of box showing the frame supports

I cut plywood panels to encase the frame and fan. I cut a hole for the
intake to match the ductwork dimensions. I then cut a hole to match the exhaust
vent size. I drilled small holes on the side panel for the external wiring and sealed
the holes with silicone after pulling the wires through. I attached the plywood
panels to the frame with wood screws then sealed around the edges with silicone
to help make the box more airtight. I mounted the box to the floor joists using
10 I'ink chai n a nlkacealthasidesctotthe joist withtplyveood and
woodscrews.
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Bottom view of box showing the ductwork connections and bracing

Next, I made the filter box using plywood and scrap plastic. I designed the
filter box to use filters of thesamesi ze as my homeds HVAC System
since I usually have several of those filters around the house. The dimensions for
my filter box werldd ~hilgh Ix 02 Oplastiche exp .1 0 The
attached to the box sidewalls and is used as a support for the inline filters. The
plastic was bent to an L shape with ~ 6.50 X
fabric (Dirt Demon Ultra) and the lower filters are Easy Flow II (blue mesh). I
mounted the filter box to the ceiling with V4 link chain and connectors.
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End View of Filter Box

Next, I assembled a 6-foot section of straight ductwork (4-inch diameter)
according to the groove alignment. When working with metal ductwork it is easy
to get scrapes and cuts so I advise wearing gloves. My two boxes were not exactly
parallel in height due to some floor joist bracing so I had to use a couple of elbow
connectors with my ductwork to make the proper alignment. I installed the
ductwork on both boxes, sealed around each with silicone and reinforced the area
with duct tape. I also wrapped the elbows with duct tape just to ensure a good
seal/fit. Iinstalled metal support straps for the ductwork.



View of ductwork and metal support straps

Lastly, I ran the electrical wires from my wall switch to the proper fan wires and
tested the operation. I checked all around the boxes and ductwork for leaks and
found none so then I replaced all the ceiling panels and decided to test the
filtration. I fired up the table saw and cut enough scrap material until I could see
a large quantity of airborne particles. I turned on the fan and could see particles
in motion so I left it on for ~ 10 minutes then checked the filter. I could tell that a
large amount of material was collected so I considered the project successful.

To provide before/after examples see the images below. The one on the left is
prior to my last woodworking project and the one on the right is after.
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View of finished look with ceiling mounted fan

Besides this project being a successful DIY, I find it comforting that my workshop
provides a better breathing environment than before because I am very conscious
of my health and extremely fond of woodworking and I want both to last for a
long time. I have reference articles for those that have interest in this project or if
you would like more information you can contact me via phone at 423.246.9452
or vrmcgill@chartertn.net. If you would like more information about the health
hazards around wood dust examine this site:
http://www.osha.gov/SLTC/wooddust/index.html
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