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ABSTRACT

Mine ventilation fans and their attached ductwork were identified as major noise sources in the
underground coal mining environment. The sound intensity levels of two ventilation fans from the subject
coal mine were measured and compared. The two fans were 34-inch diameter ventilation fan in both
refurbished and worn conditions. The intensity levels of the worn unit yielded levels 10 to 30 dBA higher
than those of the refurbished fan. It was also found that the unlined fiberglass ducts had little noise
attenuation. In addition, they were acting as a noise source along their entire path and re-radiating the fan
noise significant distances from the unit. In an attempt to predict the effectiveness of noise reduction
techniques in the system, a model of the duct has been modeled using the statistical energy analysis
(AutoSEA?2) software. By changing the physical properties of the duct (i.e. adding insulation) via the
model, predictions were made regarding noise reduction. Cost effective and viable physical noise
reduction techniques for the system can then be ensured prior to implementation. In the future, these
characteristics can be used to model the duct as a noise source in larger simulations.

1. INTRODUCTION

The federal Mine Safety and Health Administration (MSHA) issued new hearing health standards in 1999
that require underground miners be exposed to constant noise levels of no more than 90 dBA per 8-hour
shift [1]. If miners are exposed to an average sound level of 85 dBA or more over an eight-hour period,
they must be enrolled in a hearing protection program. Prior research and practical experience demonstrate
that there are numerous important sources of noise in a mine. Most of the noise sources in the underground
mining environment are individual/discrete pieces of equipment. Examples are continuous mining
machines, bolters, drills, and construction equipment such as skid drivers, forklifts, or haul trucks (many of
these types of machines are underground versions, designed specifically for use in a mine). The Noise
Group of the Western Mining Resource Center (WMRC) currently focuses on a single significant noise
source, underground ventilation equipment. Its acoustical impact is twofold. First, very powerful fans
(often powered by 100 HP motors) create extreme but localized noise. Second, extensive ductwork carries
and distributes much of this noise, acting as a line source and driving levels above the 85-dBA threshold
along its entire length. Noise reduction measures are being explored for ventilation equipment, along with
computer modeling techniques that can be used to predict their effectiveness. A statistical energy analysis
model is being developed using AutoSEA?2 software, from Vibro-Acoustic Sciences Inc. to simulate noise
propagation through a section of typical underground ductwork. Data from above ground measurements of
typical ventilation equipment is being used to verify the model’s accuracy. Future above ground
measurements can be used to verify the model’s predictions regarding effectiveness of noise abatement
measures before they are implemented in an underground situation.



































