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Dust is a detrimental, but inherent, consequence of any mining process and is particularly problematic in 
underground longwall coal mining. Coal workers’ pneumoconiosis is a debilitating and irreversible lung disease 
resulting from long-term overexposure to respirable coal dust. Furthermore, airborne (float) coal dust if not 
removed near its source, can	 be	 transported	 by	 the	 ventilation	 airstream	 and	 create	 increased	 risk	 of	
explosive	conditions	elsewhere	in	the	mine	if	not	properly	treated.		
 
Longwall operations, which account for approximately one-half of the coal produced by underground mines in 
the U.S., exhibit greater difficulty in maintaining compliance with federally mandated dust regulations because of 
the difficulty of capturing the generated dust at the source.  This project works to overcome both problematic 
areas, respirable dust and float dust, by 
developing a flooded-bed dust scrubber that 
is integrated into the longwall shearer 
design to capture the dust directly from the 
leading cutting drum that extracts the coal 
from the longwall face.  Scrubber 
technology such as illustrated in the 
adjacent figure has proven highly successful in controlling dust generated from continuous mining machines.  
	
The system functions by drawing dust-laden air into the scrubber inlet by the negative pressure created by a vane-
axial fan located near the discharge.  Once inside the scrubber chamber, a water spay is used to wet a woven 
screen mesh that causes the dust particles to be encapsulated by the water droplets and subsequently removed 
from the air stream by the demister unit. 
 
The operating characteristics of a longwall mining system are not 
nearly as conducive to the application of a dust scrubber as those for a 
continuous mining system. Longwall ventilation practices and 
equipment arrangement make the application of scrubbers extremely 
challenging.  A major issue for the application of a scrubber relates to 
the large quantity of intake air flowing along a longwall face, which 
can be an order of magnitude higher than that delivered to a 
continuous miner face. Airflow of this magnitude makes it impractical 
to match the air-handling capacity of a scrubber to the longwall 
ventilation airflow, as is done with a continuous mining system.  
 
Although longwall shearers operate with two drums, a leading and trailing drum, and mine coal in bidirectional 
paths along the longwall face, it was decided at the initiation of the project that a single unit (headgate) scrubber 
would be employed to demonstrate the feasibility of the concept of capturing dust from the leading drum. 
Capturing dust on the trailing drum is quite difficult and was not considered in this study. 
 
An agreement was made with Joy Global and Alliance Coal to develop a prototype scrubber system that was 
compatible with the longwall shearer and ventilation requirements at their Tunnel Ridge mine near Wheeling 
WV.  Computational Fluid Dynamics and physical modeling was conducted to optimize the scrubber design and 
placement.  A full-scale mockup has been fabricated and is awaiting testing at the NIOSH Longwall Dust Gallery 
in Pittsburgh PA.  Testing is scheduled to begin in late spring of 2016.   
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