REAUCING DUSh Generation ane
@pPHmMMESUPPrESSIHNIECHRIGUES

Jay Colinet and Jeff Listak
Pittsburgh Research LLaboeratory.
National Institute forr Occupational Safety and Health

Controlling Respirable Coal Mine Dust in Underground Mines

National Mine Health and Safety Academy



e Minimize dust liberation
— Cutting
— Weltting
— Enclosures

» Direct dust clouds away from workers
— Air velocity
— [Directional sprays
— Barriers or avoidance

e Reduce airborne dust levels
— Dilution
— Capture
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UNDERGROUND TEST OF MINING
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Preferred bit design

1

» Slender profile * Intermediate profile  Fat profile

« Small carbide e Large carbide * Irregular transition
e High wear rate  Low wear rate « Shank rubs

* High dust levels * Low dust levels * High dust levels
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|mpact off Water Sprays on Dust

o Suppression (volume)
o Redirection (pressure)

o Capture (type & pressure)




SPRAY TYPES

Full cne

Solid stream

Air atomizing



Shearer water spray systems
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Spray Quantity More Important TThan Pressure in
Drum;Sprays

- Operate at
maximum of 100psi

- Use larger; arifice
NeZZIes to Increase
spray quantity to
drum

- Full-cene or solid
stream spray
patterns




Stageloader-Crusher Controls:

- confine and wet with sprays
- volume more important than pressure

Conveyor belt

Crusher Belt sprays
i Crusher discharge
Brattice hood sprays

Crusher intake







Approeach te Dust Control

Minimize dust liberation
— Cutting

— Wetting

— Enclesures

Direct dust clouds, away: from Workers
— Air velocity,

— [Directional sprays

— Barriers or avoeidance

Reduce airborne dust levels
— Dilution
— Capture
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B Vent Plans B Surveys
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Directional Sprays (Shearer Clearer)
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Headgate splitter arm Tailgate splitter arm

—> Fresh air Dusty air <> Operator
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Fleadgate splitter arm Wwith

venturi sprays
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Design considerations for an effective
shearer-clearer spray: system

o Splitter arm length

o Spray angle and
pressure (150 psi)

o Physicallbarriers -
pelting/plate

o Splitter arm height
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Effective
directional
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Caution: crescent sprays on headgate ranging arm




e Minimize dust liberation
— Cutting
— Wetting
— Enclosures

» Direct dust clouds away from workers
— Air velocity
— [Directional sprays
— Barriers or avoidance

o Reduce airborne dust levels
— Dilution
— Capture




Maximize Air Flow to LLongwall Face

Airflow
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M 100 psi W 150 psi
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Atomizing Hollow Cone Full Cone Flat Fan
Spray Type




Scrubbers on stageloader/crusher

Crusher




o \/entilating Alr:
— Dilution (quantity)
— Removall (velocity)

o \\Nater Sprays
— Suppression (Velume)
— Redirection (pressure)
— Capture (type)

» Dust collectors
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Effective %
\\Water
Vianagement

Utilize available water to
optimize dust control
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Ongoing Longwall Dust Control Research
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Benchmarking Surveys

¢ Quantify dust from
Majoer SOUrCeS

o |dentify controls and
levellofiapplication

o Provide suggestions for
Improved dust control

e Osurveys completed
with 1 - 2 more desired




Sampling to isolate and guantify dust sources

Stationary sampling Mobile sampling
o Intake e Outby

s Belt o Upwind

o Shield 10 o Shearer

o Jailgate o Downwind
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I---- Head to Tail Pass

Tail to Head Pass
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Air velocity, fom
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t Gallery
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| - Examine spray applica[tiz)ns for shield dust
- Develop improved external sprays for high coal faces




Resplrable Dust Control
for &¥_753
Continuous I\/Ilnmg
Operations



MSHA Data

2001 to 2004

17,000 personal samplwe_ﬁs -

119 exceed the
federal dust standard
at the cm and
roefbolter eccupations

20%0 exceed a silica
dust concentration of
100pg/ms?
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Workplace
Safety and Health




flat-fan sprays on top of beom
deluge sprays under boom
thrroat sprays
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Redirecting/Moving Alr

Shovel sprays

Blocking sprays

Spray-fan system

¢ methane control

» reduced effectiveness on dust control

Pressure/location Important



Blocking Sprays

e Contains dust
pbeneath beom

o |_ower dust levels
at operator and
around machine

e

Workplace
Safety and Health




Alrmoving Effectiveness

N
o
o

&
o
(@))
S~~~
©
(¢b)
(&)
-
©
c
&
Y
(&)

o1
o

BD3-3 BD8-1 GG-3 GG- VV- VV-
3009 1510 2510

Spray type

0075 psi @150 psi
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The best front spray puts water only where itis
needed, and induces minimum air movement.




Alrborne Dust Capture
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maintain
scrubber
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Continuous Miner Dust Gallery

Evaluate impact of sprays and scrubber on dust and gas
for different operating parameters.
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Wet head/cutting/technology

» |_ocates water sprays directly behind cutting bits

o Benefits — reduce frictional ignition fireguency and
reduce dust



_—-_-l-

M OSt bOO I[ﬂ Q‘QEG;‘_\ _;';:---_ ‘ Y e e B =

for Wéthea‘.

Workplace
Safety and Health




\Wet Head Contlnuous mer

J'est conditions
o paseline sprays
o et head sprays with
SCIHURLENK
o Wet head sprays
Without scruler
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Workplace
Safety and Health

Redirected scrubber exhaust-
Colerado eperation
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Operatoy: Overexposu I'es

e Poor m_agntenance of vacuum, d% ggm
collector: A

+ Cleaning out collectot com
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» Working downwjnd
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Predump Dust Shroud




" Bag f|| S wu ‘dust
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2%\ D,ugmp bag ; wruno

. Controls silica exposure
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Silica dust levels when cleaning
dust box

Ave. Tray = 712 ug/m3

N\

< Ave. Bag = 302 ug/m?
N




Dispesable collector bag

o Manuf. By Wildwood
Industries

o Used with Eletcher
bolters

e Must be used with pre- S | & |z
dump 4
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Collector Box Tests Without Bag

Before _ ; After

wl:j;ozjk[p;.cé Pittsburgh Research Laboratory MIOSH

Safety and Health




Collector Box Tests With Bag

Before After

Workplacs Pittsburgh Research Laboratory MIOSH




Filter Weight Gain, Bag vs. Bagless

—e— Bag
—=— Bagless

20

Test number
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Total weight on filter, Bag vs Bagless

Bagless




|_ab Results — Collector
EmISSIons

o Dust concentration: 2 times higher when bag not
installed

o Jjotal dust particle counts 2 times greater without
pag I place

o Canister filter Ioading greatly: reduced withbag In

nlace

o Pressure drop across filter: 3.0/te 3.3 with bag in
nlace, 4.0 to 8.4 without bag
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Bolter Gravimetric Samplers Bag vs Bagless

3

Dust Concentration, mg/m

Bagless




Silica content averages on gravimetric filters
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Field Results

o Gravimetric samplers: respirable dust improved
from 0.96:mg/m3ite 0.14' mg/m3 When the bag IS In
LISE.

o Personal samples fifom the PDIVIs: Iefit side
(eExhaust side) of the bolter experienced nearly, 2
tImes the amount ofi respirable dust than the right
Side.

o Collector box cleaning time reduced from 4
minutes to 30 seconds.
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The canopy. air
curtain drawsin =
filterediair and
blows itdown ™ &
over the operatbis
while drilling/»: % |
from beneath thél
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o System consists of a filter, fan, tubing and plenum

o Filtered air Is blown over the operator flrom lbeneath
the canopy.

Bolter operator's
canopy

[e)ielge)
[eole]
[e]
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,_ Centrifugal fan Flex tubing Air curtain
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_aboratory Study of CAC

. Tests of prototype showed dust
reductions of 40% to 60% at an entry air
veIOC|ty of 0.3'm/s (60 ft/mln)




Field Testing of CAC

Machine mounted components for CAC for field
testing In cooperation with/J. H. Fletcher & Company
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Mine Stuay: Results

Nearly a 50% reduction in dust levels under the air curtain
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Continued Laboratory Testing

Modifications: Reconfigured air curtain has same

dimensions and profile as roof bolter canopy, for
Increased coverage and protection




Anticipated Benefits

o Dust exposure reductions for roof bolt
Operators during belting and when dewn

wind of CM

o EXIStING components can e retrofitted to
current roeof bolting machines

o Cooperation with/J. H. Eletcher will allow
for integration ofi system on newly produced
roof bolters
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Mist Drilling

* Transmits a combination of water and compressed air through the drill
steel

» Drill'bit injects water/air mixture directly on cutting surface

» Utilizes an on-hoard air compressor and on- board Wwater reservoir or
supply hose T T

“Dust Hog™ bit (Ieft) vs mist drilling bit (right) -
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Mist Drilling
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‘Onboard water tanks holds 110 gallons
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Mist Drilling Mine Study

» Two roof bolting machines: one with
conventional vacuum,system andone
with;mist system

o Machines did not operate
simultaneously.

o Mist bolting machine worked
downwind of the continuous miner

» Sampled three shifts of operation
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» Dust levels were elevated around mist drilling machine (even after
accounting for increased intake dust levels)

o Mist system relies on proper balancing of air/water mixture

» Further testing reguired to confirm field olbservations
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Commitment to Dust Control

* Worker and management involvement
 Knowledge and attitude (safety is immediate vs. health is long term)




Jay Colinet Jeff Listak
412 — 386- 6825 412 — 386 — 5082
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