Shop-Built Air Scrubber

Enclosed is the wiring schematics and additional information you'll need to build a proper shop-built air scrubber.  A timer switch is Included in the wiring diagram, as this allows the machine to keep working for a set amount of time after you've left the shop.  

The total air volume in your shop should be exchanged a minimum of six times per hour, or every ten minutes.  The correct air scrubber for your shop's dimensions (20'x30'x8') should be rated to 480 cfm's (more is always better).  This measurement is arrived at using the formula: (shop's) (length x width x height)/the number of minutes it takes to exchange one full air volume.  (In this case 10 minutes, when exchanging the air six times per hour.)

The blower is the heart of any air scrubber, and for the ones that I design/create, I use continuous duty squirrel cage units, for their durability, ready availability (new and recycled), and their much appreciated low noise level.  An impeller fan unit, like those found in machine dust collectors, will work equally as well, but their large paddle-like blades creates a much louder working environment.  I choose blower units with predrilled (for screws) flanges on their outlet ports for easier mounting to the box.

With the exception of the blower unit, all the materials needed to build your unit can be found at Lowes, Home Depot, (etc...)  The materials you will need are: (approx.) 4'x4' of half inch plywood (I use Birch, because of the outward appearance, and the numerous layers are better at holding screws), (approx.) 8' of 1"x2" pine, an assortment of nuts, bolts, washers, and screws for mounting the blower and the box assembly, 8' of 14/3 or 16/3 SJ electrical cord, a 15 amp / 120 volt grounded triple grounded plug, a few feet of 14 gauge electrical wire, some wire connector nuts, a junction box, a clockwork twist timer and face plate, and finally filters!  (All hardware, minus the wood, filters, and blower costs approx. $30.) 

Before you start building you'll need filters.  (The box unit's dimensions are partly determined by the size filters that you choose.)  There are pocket filters and there are pleated filters - I use the pleated filters due to their low profile and the fact that many of today's filters can match the performance of good pocket filters.  Either filter will work, it's your choice.  To extend the life of either filter, and to increase the scrubber's performance, an electrostatic furnace/AC pre-filter must be used!  For filters, I use 3M's Filtrete 1250's, and The Web (brand name) Electrostatic Replacement Pad for furnaces and AC filters.  3M quotes the 1250 to be 90% efficient with particles 3-10 microns in size.  The Web filter, if washed regularly, is quoted as being able to last 5 years.  To test the filter's ability, I stacked up three filters into my 1000 CFM scrubber - two 3M 1250's and one pre-filter.  The unit was then run all day for 2 solid weeks under normal shop conditions (cabinet saws, planers, jointers, hand & machine sanding, etc... a cyclone dust collection system is also used for all machine work.)  (Grainger sells 4" deep pleated filters that work well, but cost more than the double stack of 3M filters mentioned above.)  At the end of two weeks, I removed the filters.  The pre-filter was completely covered and the first 1250 was as well to a slightly lesser extent.  The third filter, to the naked eye, was a clean as it was straight out of the package!Now it's time to build!!  You will have to determine the cutting dimensions of the plywood based upon the height and width of the blower, and the filters that you've chosen.  The height of the box should give an inch+ of clearance over the top of the blower, and enough space at the bottom to accommodate the metal mounting flanges of the exhaust port(s).  Because the blower's air inlet port is only on one side, the blower will be mounted slightly off center in the box by a few inches to give air clearance.  The length of the box should be 3"-5" longer than the longest side of the filter - measuring from the filter to where the blower starts inside the box.  (ex. 20" filter: 25" from filter to blower).  If you choose pocket filters, be sure that the box is long enough so that the pockets aren't touching the blower unit. 

Once you have cut the plywood to the dimensions that you determined, locate where the blower's flanges will be on the end board, and cut an exhaust port with a jig saw.  Cut to the inside dimension of the exhaust port opening, not the outside edge of the flange - if you do, there will be a big hole with nothing to bolt the flange on to!!

Before screwing the side panels together, measure the thickness of the filter stack, and then nail or screw some cleats onto the end opposite the blower, whatever that measurement is, from the end.  (This is what the filters will rest against.)  You will also want to wire and mount your switch before all four sides are attached.  This is where a spring wound timer could be installed.  To keep the filters in place, I've stretched some copper wire (salvaged by my shop's electrician across the end of the box - Any thin string  or bungee cord will do.

Be creative in the construction of the box.  By angling the plywood walls towards the inlet of the blower, it will create a greater air flow efficiency.  I would also recommend fabricating a baffle (or purchasing an air duct register vent) for the unit's exhaust.  480 cfm units can exhaust air at a great velocity, and it has the potential to blow things around.  (If you mount the unit on casters, aim the vent downwards, and the exhaust will disperse over the floor.)

Courtesy of Dan Kornfeld - Owner/President  - Odyssey Wood Design, Inc.
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· Wiring Diagram for Timer Switch
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