
CONSTRUCTION OF A WORKSHOP DUST EXTRACTION SYSTEM 

 

Although a woodworker for over 56 years I have never before had the luxury of a purpose-

built dedicated workshop and have always had makeshift multi-use space in single and 

double garages. I have now been able to design and construct a custom new building on our 

farm property with space and isolation from disturbance of neighbours giving 47 sq.m of 

workshop floor space. 

From the beginning I wanted the workshop to be as dust-free as possible. I specified a 

ducted dust collection system and I ground the concrete floor screed smooth and then 

painted it with 4 coats of a concrete sealer to make it easily swept dust-free. I also specified 

a large extraction fan to remove fine particles not collected by the bag filters of the dust 

extractor. I wanted to have a cyclone separation system but couldn’t find one available in 

South Africa at a reasonable price so settled for a Toolmate double bag collector with a 3HP 

motor driving the fan. This unit comprises two 5 micron cloth bag filters and two dust 

collection plastic bags and has a nominal suction rate of 65 m3/min  (2,300 cfm) producing a 

velocity of 138 m/sec (450 fps) in a nominal 100 mm diameter duct. For security reasons the 

dust collector is installed within the workshop. 

I didn’t do any sophisticated flow rate and pressure drop 

calculations but worked on a “gut feel” design philosophy based 

on a lifetime spent as a chemical engineer in the chemical 

process industries. I specified an overhead pipework system 

running up each long side of the workshop with a spur to a 

central point and a total of 8 suction points for the various 

machines. I specified “blast gates” at each suction point, all 

being normally closed except for the one at the machine being 

operated. This ensures maximum suction at the working 

machine 

         ..                        



In turning my attention to design of a pipework system I located alloy blast gates 

              

and plastic fittings for nominal 100 mm pipework at The Hardware Centre but, surprisingly, 

no matching rigid pipework. On querying this I was assured that “everyone uses 100 mm 

flexible connecting pipework”! This seemed ridiculous and unreasonable advice as cost is 

R399 for a 3 m length of 100 mm flexible hose and how do you support it? I looked in the 

plumbing supply market for a cheaper and rigid alternative and settled for using standard 

SABS underground quality 110 mm dia. PVC sewage pipe. This is light, rigid and cheap at 

only R150 for a 6m length and Tees and elbows are readily available and also cheap. 

Supporting the overhead pipe was the next problem until I located suitable 110-120 mm 

pipe hangers at the Plumber’s Market in Roodepoort; also 

available at BuCo but much more expensive. These have a 8 

mm threaded nipple on one side and I hung them from 40 mm 

x 40 mm steel brackets screwed to the timber roof rafters or 

purlins by lengths of 8 mm dia. threaded rod. This produced a 

very satisfactory support system at nominal cost. 

The PVC sewage pipe is very easily cut to length with a hacksaw 

but fitting the straight pipe into the fittings (Tees and elbows) 

is very tricky as they are a very tight fit. My technique was to 

cut the pipe square then bevel the pipe end with an angle 

grinder and then to push it into the fitting using liberal 

quantities of domestic washing-up liquid. You must make sure that the pipe is fully entered 

all the way into the spigot of the fitting for a secure fit. 

 

At each collection point I terminated the 110 mm dia. 

pipework with a blast gate. These have a 30 mm tapered 

upstand or skirt, top and bottom, which fits into the 110 

mm pipe with about a 3-4 mm gap all round. In order to 

locate and seal the blast gate into the PVC pipe I used 2-

pack Pratley Putty which sets rock hard very quickly. I then 

inserted 3 small self-tapping screws through the PVC pipe into the alloy skirt of the blast 

gate to hold them in place while the putty set. On the lower side of the blast gates I used 

several different configuration 100 mm plastic adaptors from The Hardware Centre, again 



screwed to the skirt of the blast gate with self-tapping screws, to connect to either the 100 

mm or 50 mm flexible hose to the machines.  

At the collector end of the two pipework “legs” I connected the rigid PVC downcomers to 

two lengths of 100 mm flexible hose and then to two of the three suction ports on the filter 

unit. To obtain maximum suction draught at the working point it is important that all the 

other blast gates are fully closed except for the one being used.  Each blast gate has a 

locking thumbscrew to lock the gate either open or closed and one mistake I made was to 

install the gates with the thumbscrew on the upper side. This then pushes the sliding gate 

downwards and allows some air leakage past the closed gate. In hindsight I should have 

installed the gates with the thumbscrew downwards so that the closed gate is forced 

upwards and makes a much better seal. 

On the electrical side I wanted to have the dust collector switched on/off remotely so that I 

could operate it from anywhere in the workshop. After failing to find a suitable remote 

control unit in the South African market I finally purchased one in the UK from Amazon. This 

has 3 remote circuits, one 8 amp and two 2.5 amps. I used the 2.5 amp circuits to operate 

both the dust extraction unit and a large workshop extraction fan via 15 amp relays. As the 

Toolmate dust extraction unit came equipped with a “safety switch” I had to by-pass this to 

enable the remote switch to work. The system works very well and saves a lot of walking to 

switch on the dust collector. 

Costs          ZAR 

Toolmate 3HP double bag collector      6,500 

110 mm sewage pipe, 5 lengths of 6m        750 

Fittings: 6 Tees and 7 elbows       1,000 

22 pipe hangers @R44                   1,000 

8 mm screwed rod: 6 x 1m @R18                      100 

Brackets 40 x 40 x 4mm   22 @ R14          300 

Blast gates. 8 @ R399         3,200 

100 mm flexible hose  3 x 3m lengths @ R399     1,200 

50 mm flexible hose  3 x 3m lengths @ R299          900 

Various (20) 100 mm fittings (Hardware centre)      1,800 

TOTAL ZAR          16,750 
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