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Objective:  
 
To create and maintain as dust-free as possible working environment 
 

Why? 
• Accurate work requires a clean un-cluttered working environment 
• Dust impairs most finishes 
• Dust and chips constitute a fire hazard 
• In particular, dust constitutes a serious health hazard 
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Sources of dust and chips (Depends on material being cut) 

Operations: Cutting, planning, machining, drilling, sanding, etc 
 
 Dust only:  Hand router, table router, table saw, bandsaw 

  

 Chips only:  Chisel morticer, planer thicknesser, RAS with dado cutter 

 

Dust and chips: Mitre saw, Radial Arm Saw 
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Requirement: (for a one-man workshop. This will be different for a 
multi-person workshop using multiple machines at the same time) 

• Central extraction/collection system 
• Ideally, pick-up points at each machine location 
• Method for concentrating the suction at the machine being used 
• Switching the fan by remote 
• Method for dealing with very fine dust particles either not 

collected, or passing through the filtration system 
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In engineering terms we are dealing with a separation 
process. We collect dust and chips by sucking them up and 
transporting them in an airstream and then we separate the 
dust and chips from the air. 
 
Collection/separation methods: 
 
•  Fan + bag or cartridge filter(s) 
•  Fan + cyclone(s) 
•  Fan + cyclone + bag or cartridge filter 
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Physical location of the separator 
 

Inside or outside the workshop? 
 

Outside is preferable BUT considerations are: 
•  Space availability, security, weatherproofing, noise 
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Fluid flow physics 
• Fan will have a rated volumetric flow (cubic feet/minute – cfm). This is maximum flow with 

a stand-alone fan and no connections on either suction or discharge side 

• In practice actual flow rate will be considerably less due to pressure drop   Δp on both sides 
of the fan 

• Δp caused by: pipe friction, turbulence at bends & fittings, cyclone, bag filters and build-up 
of dust coating inside the bags 

• Δp in a pipe is proportional to square of fluid velocity, length of pipe and surface roughness. 
Velocity varies inversely as square of the diameter – double the diameter and the velocity 
falls to a quarter. Therefore pipe diameter is critical - Δp proportional to 1/D4 

• In theory, the bigger the duct the better but there will be an economic and practical limit 

• Fluid velocity must be sufficient to transport the chips 
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Fluid flow physics 
 

The Toolmate 3HP FM 300 double bag collector claims a volumetric throughput of 65 m3/min 

 

With a 110 mm ID duct, cross sectional area = π (0.11)2/4 = 0.0095 m2 

 

At 65 m3 /min, velocity in pipe = 65/60 /0.0095 metres/sec 

 

        = 114 metres/sec   = 394 ft/sec !!!!!!!!!! 

This is without any pressure drop either side of the fan. 
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Avoidance of pressure drop 
• Use large duct diameter – but practical limit 
• Keep duct lengths as short as possible 
• Be conscious of turbulence at fittings – use “swept” Tees, elbows 

and reducers, large radius bends rather than elbows 
• Where machines have 50 mm Ø dust connections keep the 

connection short and expand to line size as quickly as possible 
• Regularly clean dust from inside of bag filters 
• Flow in spiral wound reinforced plastic hose is highly turbulent – 

keep it short! 
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My solution (1) 
• In spite of my education and professional experience, I did not carry out complex Δp 

calculations but went on “gut feel” 

• Purchased the largest single-phase fan unit I could find – 3HP (2250 watts) 

• Looked for, but failed to find, a suitable cyclone unit at a reasonable price. 

• Purchased a Toolmate double bag filter unit,   Why double bag? Less pressure drop 

• Since all commercial units seemed to have 100 mm Ø ports, selected nominal 100 mm for 
pipework 

• Hardware Centre stock a range of 100 mm Ø fittings, but no matching pipe system! 

• Selected SABS standard sewage pipe nominal 110 mm Ø with range of push-fit fittings 

• Cheap, light, readily available, easy to assemble 

• Convenient 110mm pipe hangers from Plumber’s Market 
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My solution (2) – fittings 

• The range from the Hardware Centre are all based on 100 mm Ø 
but, infuriatingly, don’t easily fit together! 

• Blast gates have a 25mm tapered alloy upstand, top and bottom and 
can be fitted tightly into 100 mm black plastic fittings on one side 
but are very loose fit into 110 mm sewage pipe. My solution was to 
use Pratley Putty to seal the annulus and to secure with 3 mm self-
tapping screws 
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 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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 For further development, better, more effective collection 
 arrangements from 

 

•Mitre saw 
• Table router 
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 Health and Safety 

 
•  Ingestion of wood dust particles 
•   Danger of dust cloud explosion 
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 Health and Safety 

 Ingestion of wood dust particles: 
• UK regulations limit exposure to 5mg/m3  

• Dust from cutting some hardwoods and particularly MDF causes bronchial 
problems (asthma) and can cause cancer, especially in the nose.  

• Danger from fine dust (a) not entrained by the suction system and (b) 
passing through the bag filters back into the workshop atmosphere 

• Still advisable to wear an effective dust mask when cutting MDF  
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 Dust explosion risk from static electricity? 

 
• No recorded cases of wood dust explosions in collection/filtration systems 

• In theory possible, but in practice extremely unlikely 

• Excellent article in:  

http://www.thewoodnerd.com/articles/dustExplosion.html  
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 After two months operating experience, what have I 
 learned? 
 

• System keeps the workshop very clean  
• Some “spillage” of chips around the table saw 
• Much better local collection required at the mitre saw and router table 
• Hand router still major source of dust 
• System does not fully control removal of fine particles – I always wear a 

dust mask when cutting MDF 
• Considering fully encasing the double bag unit and venting it outside the 

workshop 
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 THE END! 

 
I hope you have found this presentation useful.  

I would be happy to answer any questions 
 

John Franklin 
March 2019 
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