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Abstract

Acoustic and physical parameters of machines at Ikot Uduak timber
market in Calabar, Cross River State, Nigeria were measured using a sound
level meter and a real time frequency analyzer. The sound level meter was
Mastech model MS6700. This has 30dB -130dB capability, with an accuracy
of £ 1.5 dB. Real Time Audio Spectrum Analyzer, version 3.3 was used. The
results showed that A-weighted sound levels with the meter at 1m away from
the wood working machines were 100.5 dBA, 98.5 dBA, 98.2 dBA, 101.5
dBA and 90.5 dBA for Band saw, Table saw, Plainer, Spindle/Curving
machine and the Drilling machine respectively. From this, the threshold for
dangerous levels of noise, as stipulated by the Academy of Pediatrics and the
National Campaign for Hearing and Health, which is 85 dB., and the
Occupational Safety and Health Act (OSHA) permissible level of 90dBA for
8-hour day and 5 days a week, have been exceeded, and this could lead to
hearing impairments.

Keywords: Timber market, Wood working machines, Acoustic parameters,
Sound level meter, A-weighted sound levels, Audio spectrum analyzer,
Hearing impairment.

INTRODUCTION

Sound is said to be disturbance which travels in form of an audible
mechanical wave of pressure and displacement, through a medium such as
air or water (WEC, 1969). Sound, occasionally, can be taken as vibrations
with frequencies that are within the audio range of humans and some
domestic animals (HMC, 2000). Such disturbances are produced by sound
sources such as the vibrating diaphragm of a stereo speaker, barks from
domestic animals and spoken communications with family and friends.
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Noise, on the other hand, is defined as unpredictable sound,
especially loud ones, which upset people or make it hard for them to hear
‘desired’ sound (EPA, 2009). In industries generally, noise is one of the most
undesired and unavoidable by-products of modern mechanical operations
and a prolonged exposure to it of 85dB (which is the threshold for dangerous
levels of noise, based on the stipulations of the Academy of Pediatrics and
the National Campaign for Hearing and Health) and above, can lead to
hearing impairments, hypertension, ischemic heart diseases, annoyance, and
sleep disturbance (Field, 1993).

Some Timber Market workers in Nigeria have been diagnosed with
some of these noise related ailments. Some of these diseases, like high blood
pressure can lead to a premature loss of life (Rosen et al, 1965). There is also
a general low level of concentration on individuals living around timber
markets. Therefore, there is need for this study to recommend possible ways
of ameliorating these problems. The goals of the study are to:

I. Ascertain the sound levels produced by the woodworking

machines in the Timber Market in Calabar

ii. Compare the results with the sound levels accepted for human

and his environment

iii. Reduce the noise related health challenges in our society through

proper advice and government regulations.

The machines available in the timber market were identified through a
field survey. They are (with their machine code): Band saw (IUML1), Table
saw (IlUM2), Plainer (IlUM3), Spindle/Curving machine (IUM4) and the
Drilling machine (IUM5). The focus was only on the noise levels from the
woodworking machines but not on other environmental issues such as noise
from eateries, beer parlors, generating sets, and so on. The research took
place between April and May 2015, and about fifty-five (55) woodworkers
were interviewed.

2. METHODOLOGY

l. Materials
The following materials were used in carrying out this research

work:

i. Digital Sound Level Meter, Mastech model MS6700. This model
can measure sound between 30dB -130dB at accuracy of up to +
1.5 dB. It has a frequency range of 31.5Hz to 8.5 KHz.

ii. Real time audio spectrum analyzer, version 3.3. It is a collection
of real-time instruments which are software-based and it is used
for testing and examining audio systems making use of a PC with
elementary sound input/output capability.
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1. Methods

The noise levels from the operation of each of the available wood
working machine were measured at a place where the respondents reside
and are regularly engaged in remunerative activities. Measurements
were also made very close to the machine itself as it concerns the
operators. The following procedures were strictly adhered to;

a. The weighting network of the sound level meter was put at the “’A”’
position and the variability changes put at “’slow’” response.

b. The sound level meter was set to its best operation and maintained
throughout the period of measurement.

C. Readings were taken with the microphone placed at a height between
1.2 and 1.5 meters above the floor and in a congested area, it was
placed between 3.0 and 3.5 meters from any vertical surface which
can reflect.

d. The part of the microphone that has the highest sensitivity was faced
towards the noise source(s).

e. Any unwanted signals that could interfere with the result, such as
wind and electrical interference, were carefully avoided.

f. For all the days’ measurements of the noise were taken, a standard
source of sound (with accuracy up to +5dB) was used both at the
beginning and at the end of measurements. This was to ascertain the
sensitivity of the sound level meter. (Umunnah et al, 2015).

3. RESULTS AND DISCUSSION

Tables 1, 2 and 3 show the results of the objective measurements of
sound in the market. Table 1 shows the machines/the machines locations, the
number of samples, background noise, average noise of the samples
examined and the power source. It is evident from the table that all the
machines examined are eternally powered, meaning that the noise measured
are only those of the woodworking machines and there are no interferences
from a stand-by alternating current generating source. The Band saw (IUM1)
produced the highest average sound level of 98.0 dBA having the level meter
at 1m away from the machine, when the machine is not loaded. Drilling
machine (IUM5) produced the least average sound of 82.5 dBA at the same
distance.0

The relationship between the working condition and the sound
pressure level produced by the machines is shown on table 2. When loaded,
Spindle/Curving machine (IUM4) produced the highest average sound
pressure level of 101.5 dBA while Drilling machine (IUM5) produced the
least average sound pressure level of 90.5 dBA.

Similarly, table 3 shows the comparison that existed between the
sound pressure levels, the working condition of the machines and the
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distances of the meter away from the machines. The table shows that Band
Saw produced the highest average sound level at the working condition, of
87.6 dBA with the level meter at a distance of 10m away from the machine,
while the Spindle/Curving machine produced the highest average sound level
at working condition, of 55.6 dBA when the meter is positioned 25m away
from the machine.

The frequency response of Real Time Analyzer used, at 1m away
from the machines, is shown on Figures 1 to 5 for Band saw, Table saw,
Plainer, Spindle/Curving machine and Drilling machine respectively. The
frequency response is reasonably flat, showing that their noise spectra are
Gaussian.

TABLE 1
Machine parameters
Machine code Total Background Noise range Average noise Power
number of Noise level (dBA) level of the source
samples (dBA) samples
surveyed measured (dBA)
(A-weighted)
IUM1 4 445 95-98.5 98.0 External
IlUM2 5 43.0 84-88.0 86.0 External
IUM3 7 41.0 94-98.0 96.0 External
IUM4 4 43.5 93-97.5 95.5 External
IUM5 6 43.0 75-86.5 82.5 External
TABLE 2
Relationship between sound pressure level and the working condition of the machines
Machine code Average sound level when Average sound level when
there is no load (dBA) loaded (dBA)
IUM1 98.0 100.5
IUM2 86.0 98.5
IUM3 96.0 98.2
IUM4 95.5 101.5
IUM5 82.5 90.5
TABLE 3

Relationship between sound pressure levels, the working condition and the distance of the
meter away from the machines

Machine Working One meter (1m) Ten meters (10m) Twenty-five meters
Code condition away, (dBA) away, (dBA) (25m) away, (dBA)
(Average (Average (Average
background background background
noise=43.0dBA) noise=45.5dBA) noise=48.0dBA)
IlUM1 No load 98.0 84.5 51.5
Loaded 100.5 87.6 54.7
IlUM2 No load 86.0 70.5 45.0
Loaded 98.5 87.0 55.5
IUM3 No load 96.0 80.5 49.0
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FIG. 1: Frequency analysis of noise from the band saw
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FIG. 2: Frequency analysis of noise from the table saw
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FIG. 3: Frequency analysis of noise from the plainer
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FIG. 4: Frequency analysis of noise from the spindle/curving machine
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FIG.5: Frequency analysis of noise from the drilling machine

The distances of the sound level meter, chosen for measurement, that
is 1m, 10m and 25m away from the machines, were to have a reasonable
radius which will accommodate the people working or doing businesses
around the measurement locations. It can be seen that there is a gradual
reduction in the noise levels as the distance between the meter and the noise
source is increased. This is in accordance with the well-established inverse
distance law which states that the level of sound pressure decreases in
inverse proportion to the distance 1/r away from the source of the sound. All
measurements made with the sound level meter at a distance of 10m and
above are all below 90 dBA, as shown on Figure 6 below.
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FIG. 6: Relationship between sound level and distance of the level meter away from the
machines

4. CONCLUSION
The threshold for dangerous levels of noise, as stipulated by the

Academy of Pediatrics and the National Campaign for Hearing and Health is

85 dB. All the sounds levels measured at 10m away from the machines are

within this dangerous levels. At 25m away from the machines, all sound

levels measured were below 60 dB. Hence, we establish that from this
research work, the minimum distance that a business outlet or a shop
should be established from a woodworking machine is 25m. This is in
line with the work by Umunnah et al 2015. Also, the workers were observed
to have violated the following recommendations for Hearing Protection by

OSHA (OSHA Requirements 29 CFR 1910.95 Occupational Noise

Exposure), which stipulates that:

)] Employees exposed to 8-hour TWA (Time-Weighted-Average) levels
of noise of 85 dB or above should be provided with hearing
protectors and these protectors must be worn by all employees
exposed to a TWA of 90 dB(A) and above.

i) The employees must not be charged for these protectors.
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iii) Employees shall be made to willingly select suitable hearing
protectors.
It can therefore be concluded that the workers within these conditions
as stated above probably have hearing impairments and other noise related
ailments.
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