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Supplemental water sprays were placed along the sides 
of a continuous mining machine to improve suppression and 
confinement of the dust cloud under the cutting boom to re- 
duce downwind dust levels. Using a full-scale mock.up of a 
continuous mining machine, preliminary work showed that 
these side sprays improved suppression of the dust cloud and 
redistributed this cloud under the cutting head. This led to 
reductions in dust levels around the machine and in down- 
wind airways for some positions of the mining machine. This 
testing also showed that side spray effectiveness was influ- 
enced by the distance from the fresh air ventilation device to 
the cutting surface, termed the ventilation setback distance. 
These sprays produced larger reductions in machine and re- 
turn dust levels at smaller setback distances than at larger 
setback distances. These side sprays then were installed in 
similar locations on a mining machine at an underground 
coal mine operation to evaluate their effectiveness for im- 
proving suppression and capture of dust by the flooded-bed 
dust scrubber. Although sampling could not be conducted 
successfully in the return, sampling around the mining ma- 
chine and at the machine operator showed that dust levels 
decreased with use of these sprays. Further analysis showed 
that these sprays were most effective at the smaller setback 
distances, a result confirmed by full-scale laboratory testing. 

Keywords Occupational Health, Dust Sampling, Coal Mining. Con- 
tinuous Mining, Control Technology 

One measure of scrubber performance is related to the capture 
of dust or the amount of dust that finds its way into the scrubber 
inlets and then to the scrubber filter. Scrubber capture depends 
upon many factors such as scrubber capacity, face ventilation 
method (method used to direct fresh air to areas where coal is 
being cut, i.e., either blowing or exhausting curtain or tubing), 
face ventilation capacity (30 CFR 75.325 specifies that at least 
1.42 m3/sec [3000 cfm] be supplied to each working face where 
coal is being cut),(4) ventilation setback distance (distance from 
the end of the ventilation curtain or tubing to deepest penetration 
of the face), and machine location. During coal extraction, re- 
ductions in scrubber capture often lead to increased levels of dust 
rollback (dust not captured or suppressed that flows downwind 
to other workers). 

Scrubber capture was affected by placing water sprays outby 
(a direction away from the cutting face area) the scrubber inlets 
on the left and right sides of the continuous mining machine. 
Sprays placed outby the scrubber inlets were placed between 
the inlets and the rear of the mining machine. These side sprays 
induced additional airflow along the sides of the machine to 
improve containment of the dust cloud under the cutting boom. 

This article documents experimental work to examine the ef- 
fectiveness of these side sprays for improving capture of dust 
by the flooded-bed scrubber. Assessments are given for two po- 
sitions of the continuous mining machine and for various venti- 
lation setback distances. The underground application of these 
sprays also is discussed. 

EXPERIMENTAL DESIGN 

The increased use of flooded-bed dust scrubbers on contin- This work was conducted in a surface test gallery at the Pitts- 

uous mining machines generally has been responsible for de- burgh Research Laboratory of the National Institute for Occu- 

creased worker exposures to respirable dusts.") Much work in pational Safety and Health (NIOSH). This test facility simulated 

government, industry, and academia has been conducted to as- a cut 12.2 meters (40 feet) deep, 5.5 (18 feet) meters wide, and 

sess the effectiveness of scrubber-based ventilation schemes un- roughly 2.1 meters (7 feet) high. Testing was conducted using 

der a variety of mining  condition^.(^.^' a mock-up of a continuous mining machine equipped with a 
flooded-bed dust scrubber. The flooded-bed scrubber consisted 
of a standard 40-layer filter screen, water sprays, wave plate 
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