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* Particles sizes - chips
- fine /microscopic (0.3 to 10pum)
(easily airborne)

* Danger-lungs & toxicity




Dangers of dust & dust

collection Shortcomings

Bill Pentz

* “Most small shops fail to keep the air moving
fast enough”

* “Far too little filter area”
* “Inflated fan performance advertising”

¢ “Part-time hobbyist woodwotker in a few
hours work gets exposed to far more dust
than most workers in commercial facilities in
months”

* Justification for spending on health safety!



http://www.billpentz.com/

Dust control methods

Choice of equipment-hand tools versus
power tools

Choice of wood (green wood eg turning)

Personal respiratory protection
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~ Ventilation & Air filtration

* Ventilation eg fans

 Air filtration to remove fine particulates

Filters 5pm & 1pm
23 m3/min
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- Portable Dust Collection

* Vacuum systems

* Many machines have dust ports




Portable Dust Collection
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- Portable Dust Collection

e Commercial vacuum & E /!
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dust separator to collect

most of the dust
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tand-alone systems

Replaced filter

with a finer bag.
Airflow reduced.
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/Built-in (centralised) systems
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- Danie Venter
d Former Chairman

WAP
Mo mtg 28.4.2004

B Tambotie April 2004

Dealt with dust

i collection and set
| my thoughts on dust

collection in motion!







male of Two Systems

* Initial installation (Smaller Emco Rex P-T) in
2004. Found to be a major constraint in
machining thick/large items

* Upgraded machines & needed far larger
capacity dust collector
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- Initial Centralised System

Shop-made
dust hood

Demoina

4 Cyclone
1 100/120/150

dia ducting
2.2 kW

Note
dust

emission




Dust Collectlon RAS Hood
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"Dust Collection Hoods: Lathe




"Dust Collection Hoods: Lathe




Upgraded quzipment
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Problems!

Insufficient dust
collection capacity

Chips blocking hood of
thicknesser and had to

be removed by hand
Review dust collection
parameters
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Requirements

* Small shop —1 machine at a time

* Size of ducting and dust collector depends on
the largest machine (planer-thicknesser?)

e Limit use of flexible hose which has a friction
loss of 3x that of smooth pipe

* Velocity of air important to transport the dust (20
m/s for chips and 0.3 m/s for fine dust)

* Both airflow (m3/h) and velocity (m/s) to be
met at the same time
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Dust Collector Requirements

* Add 50 to 75% more power to compensate
for filters that become blocked

e Bill Pentz Static Pressure Calculator for
Dust Collection Systems

* Most small shops need 150 mm ducting




~ Dust Collector F ilter/

* Health standards become more stringent
over time. (1997 1 mg of dust/m3)

* Now 0.1 mg/m3- Felder
* Most airborne dust around 10 pm (micron)

e Axminster Dust Collectors 100%>1 micron

Target Specification
100%>1 micron




alculation of static pressure loss

Calculating Static-Pressure Loss

90" elbow

B35ire |0SSEs
longest and‘or

* Can also use
in uxa'):h:]_):.lmncse Bill Pentz

_—4-in. main duct
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e spreadsheet
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ﬂaded Centralised System

Design Parametets
 Planer/thicknesser 814 m3/h 740 Pa 20m/s
e Bandsaw 814 m3/h
 Table saw 814 m3/h 773 Pa 20m/s
e Drum sander 560 m3/h 20m/s
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~ Blower characteristics

* JET Catalogue DC-1300 1300 m3/h 1750 Pa
* 100 dia outlet gives 46 m/s IMPOSSIBLE!

 Demand the blower petformance curve

2000

Aspiration volume (m3/h)

@ Pressure difference at the ventilator
@ Pressure difference at the hose connector
€ Nominal air flow rate (at 20 m/s):

RL 140 1108 m3/h
@ Vacuum (for nominal air flow rate):

RL 140 2200 Pa
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 Selected a Felder RLL140

* 140mm outlet

1108 m3/h 2200 Pa 20 m/s
1 mm water= 10Pa

e 10 m2 filter

e 3 kW motor

* Acceptable low noise level (74
dB) Thus OK inside shop _ P

 Excellent dust removal tank b ) Wi
* 0.1 mg/m3 dust emission ‘
(Particle size?)
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Ducting

* Detailed plans (see later)

* Used as much of the existing Demoina
ducting as possible

* Additional 150mm dia steel ducting from
AV Confab

* 150 mm flexible ducting from Chick
Henderson



http://www.avconfab.co.za/
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* AVContfab

* Excellent system-easy coupling via flanges

« Straight pipes, bends, branches, blast gates
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Blast Gates
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Costing

* Initial system: Demoina Cyclone 2.2 kW 2004
100/120/150 ducting R11 200
* New system 2017
Felder RL 140 R54 000
Ducting R 8000
TOTAL RGYAN
* Justification? Value of one’s health?
* Compatible with cost of new machines
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Review

* How I would have done it differently?

* Consider also a portable dust collector and
no central ducting.

* Space/convenience?

* Additional power outlets?
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Dust collection needs careful consideration
when planning a new workshop and
workshop makeovers

* Type of woodworking activity
* Cost/ease of use/effectiveness

* Consider possibility of workshop
upgrades/downgrades

* Look at various workshops and network







