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igh-Tech Solves Low-Level
pise Exposures

By Joanna Lipper

Electronic noise canceling is
critical to protection from
low-frequency noise.

oise has been a detriment to hearing

and overall health since the Machine

Age. Federal regulation against exces-
sive noise and other workplace hazards was
initiated with the Occupational Safety and
Health Act of 1970. The inception of OSHA
more than 35 years ago marked a revolution-
ary improvement in worker safety. Now, new
technology can provide improved protection
from a broad range of noise frequencies.

Noise and Iis Effects on Health

Noise can be delined as unwanted sound.
Sound is the result of pressure changes in air
caused by vibration or turbulence. The ampli-
tude of these pressure changes is the sound
level (expressed as decibels or dB), and the
rate of speed at which the pressure changes
occur is the frequency (expressed as cycles per
second or hertz). Because sound levels are log-
arithmic, a small increase in decibels can rep-
resent a large increase in sound energy. For
example, an increase of 3dB represents a dou-
bling of sound energy, and a 10dB increase
represents a tenfold increase

Noise-induced hearing loss (NIHL) occurs
when the delicate hair cells within the ear,
called cilia, weaken as a result of too much
noise exposure. This hearing loss is cumula-
tive over time. NIHL is insidious because the
victim is not given any warning signals, such
as pain or discomfort, while it is happening.

The Danger of
Low-Frequency Noise

While the ability to hear high frequency
sounds is usually the first to be lost, exposure
to excess low-, mid- or high-frequency noise
can cause NIHL. Low-frequency noise is espe-
cially challenging because it is more dilficult
to attenuate than mid- and high-frequency

noise.
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Low-frequency noise from engines, motors
and fans can dominate many industrial set-
tings. Some of the loudest environments
include airfields, forestry, pay loaders, diesel
locomotives, forges, factories, highways, ship
E'I'Igil'lf:‘. rooms ﬂﬂd h(";l\'}' tractors.

In addition to causing hearing damage, low-
frequency noise is particularly detrimental 10
communication because it masks consonant
sounds, which makes speech unintelligible.
This is a phenomenon called “the upward
spread of masking.”

‘Low-frequency noise is
particularly detrimental to
communication because it
masks consonant sounds,
which makes speech unin-

telligible.

Noise Contributes to a
Variety of llinesses

Prolonged exposure to noise has been
known to cause detrimental non-auditory
health effects as well. Two recent studies indi-
cate the serious problems noise can cause. A
University of Michigan study observed factory
workers wearing blood pressure monitors on
the job. With every 10dB to 13dB increase in
workplace noise, the workers blood pressure
increased by two points. A German study dis-
covered that living in a noisy neighborhood,
where traffic raised decibel levels above 60dB,
tripled womenss risk of heart auack and dou-
bled men’s risk. Additional non-auditory
health effects of noise include fatigue, anxiety,
depression, loss of concentration, reduced
productivity and headaches.

Hearing Protection Options
For hearing safety, workers may choose
either earplugs that are inserted into the ear or

earmulls that cover the ears. These are called
passive ear defenders because they employ
acoustic foam to block noise waves from
entering the ear. Passive protection is very
effective against mid- and high-frequency
noise; however, the challenges presented by
low-frequency noise generated by engines,
motors and fans require a different solution.
Low-frequency noise waves, prevalent in
many industrial environments, are longer, can
travel great distances and can penetrate pas-
sive barriers,

The noise reduction rating (NRR) is the
measure of effectiveness for passive ear
defenders. Improper insertion of earplugs or
wear and tear on the clamping force and ear
seals of earmuffs can result in an inaccurate
NRR. On average, earplugs achieve only 25
percent of their NRR while in actual use ear-
muffs achieve only 60 percent. It is important
to remember that even with optimally per-
forming passive hearing protectors, low-fre-
quency noise permeates and reaches the ears.

Noise Canceling

Electronic noise cancellation (ENC) elfec-
tively attenuates low-frequency noise below
500 hertz. ENC is achieved by electronically
coupling a noise wave with its exact mirror

image.
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The military and aviation markets have

utilized ENC technology for many years. The
price of aviation headsets incorporating active
noise reduction (ANR) can be as high as
$1,200. In addition, most major audio manu-
facturers have marketed noise canceling
audio headphones 1o consumers for quite
some time. These headphones range in price
from $39 to $299 and have varying levels of
performance.
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