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/3 J1— The 3dB rule

The disadvantage of the decibel is that because it is a logarithmic ratio,
levels in decibels can not simply be added. If we have two identical
sound levels to add this is the equivalent to doubling the sound energy.

80dB(A) + 80dB(A) = 83dB(A)
76dB(A) + 76dB(A) = 79dB(A)
If we have four identical sound sources ?
Other Examples:
82dB(A) + 84dB(A) = 86dB(A)

80dB(A) + 87dB(A) = 88dB(A)
Ab2ith:
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Noise Parameters - RMS Functions

Equivalent Continuous Sound Level (Leq)

If the noise is varying quickly, the average energy over a
period of time is a useful measurement parameter and it is
for this reason Leq is often called the Equivalent
continuous level. Leq is now used by most countries as the
metric of choice for measuring the exposure of workers to
noise, as it can be shown that as there is no time constant, it
correlates reasonably well to the effect of hearing damage
risk
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Noise Parameters — RMS Functions

Average Noise Level — Lavg

e.g. LA, 90dB(A) (Q=5) (3hrs)

Lavg is the same as an Leq — However it is used only when
the 3dB rule is NOT applied. Specifically with regard to
USA noise at work legislation (OSHA’s standard requires
the use of 5dB rule). It is required that the measurement
defines the quotient value (exchange rate) after the use of
the Lavg term (e.g. Q=5).

Often Thresholds are also applied to Lavg Measurements.
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Lex8h (Lepd) A1 TWA
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4 Hour LAeq=90dB(A), Lepd=87dB(A)

i.e. the energy measured during the run duration is
expressed as a steady noise level over the a fixed 8 hour
period.

TWA is generally the same but using the Lavg instead of
PNCirrus Leg.

dedic:
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L., Proj TWA, Proj Dose
The Projected Exposure/Dose

ep’v?

Used when a measurement is not made over the entirety of
the shift. The instrument calculates the projected exposure
based upon the actually measurement and Criterion Time*
to give a projected result.

* Criterian Time is the length of the workers shift and is
manually entered into the instrument prior to the
measurement by the instrument operator.
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Noise Parameters — RMS Functions

EFRE4S - SEL
e.g. L,z 90dB(A)
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A SEL is a level of the same energy
but “outputted” over 1 sec. It is
useful for comparing to Noise
Events which have a different time
span (like a noisy fast train or a
quieter slow train).
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Thresholds — “Cut off”

The threshold affects the LAVG, TWA, and DOSE
measurements.

All sound below the threshold is considered non-existing
noise for the averaging and integrating functions therefore
not used in the calculation of Lavg, TWA or Dose Functions.

OSHA uses two different thresholds. The original Occupational Noise Exposure
Standard (1971) used a 9odB threshold and called for engineering controls to reduce the
noise levels if the eight hour TWA was greater than 9odB. The Hearing Conservation
Amendment (1983) uses an 80dB threshold and calls for a hearing conservation
program to be put in place if the eight hour TWA exceeds 85dB (50% dose). The Hearing
Conservation Amendment is the more stringent of the two rulings and is what most US
industrial users are concerned with.
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Criterion Level

The criterion level is used in the Dose calculation

If the dosimeter is exposed to a decibel level equal to the
criterion level for 8 hours the result will be 100% dose.

Example: OSHA mandates the criterion level (maximum
allowable accumulated noise exposure) to be 9odB for 8
hours. For an 8 hour sample, an average level (LAVG) of
90dB will result in 100% dose.
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e.g. the octave band with a centre point of
1kHz which has a lower frequency of
707Hz and an upper frequency of 1,414Hz.  :
Protection. &R 5 &R AR TS
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Example - the comparison of a turbine and a
compressor. In this example both have a
broadband Leq of 113dB(A).

Octave Band Analysis shows the turbine has s
more low frequency noise than the compressor. } \
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