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Abstract - Irregular and epileptic power supply in
Nigerian, Africa and some other parts of the globe
has made electric power generators the primary
source of power for domestic and commercial
purposes in such places. These generators produce
noise pollution to the environment. Thus, a petrol
generator muffler cabinet was produced to curb
noise pollution. The muffler cabinet was designed
and fabricated using a 2 mm mild steel and iron
brazing to make it sturdy. The inner dimensions were
1mx1mx1m. The outer dimensions were 1.12 m
x 1.12 m x 1.12 m, creating a hollow of 0.12 m for
the acoustic materials. The cabinet was provided with
door, air vent and suction fan. Sawdust, sand and
foam were used as acoustic materials to lag the
cabinet. Five petrol generators of varying capacities
2, 3, 6, 10 and 14 kVA respectively were used for the
experiment. A sound level meter was used to measure
the sound from the generators at varying distances of
0, 5, 10, 15 and 20 m respectively. Two-way Analysis
of Variance (ANOVA) was used to test the difference
between generator sound inside and outside the
cabinet at (o = 0.05). The sound intensity from the
generator when place outside ranged from 60.9-91.8
dB. The sawdust as acoustic material was most
efficient as it reduced the noise intensity to 47-80.1
dB, followed by foam which reduced the noise
intensity to 48.5-73.8 dB. Sand as acoustic material
reduced the noise intensity to 52.1-78.7 dB. The noise
intensity of all the generators generally decreased as
distance from the generators increased. There was a
significant difference at (a = 0.05) between the noise
level from the from generators when placed outside
and when placed inside the cabinet with the three
different acoustic materials respectively. All three
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lagging materials used as acoustic materials for the
noise muffler cabinet reduced the noise levels from
the various generators below 85 dB which is the
threshold beyond which sound is considered
potentially dangerous.

Indexed Terms- Electricity, Electric generators,
Noise, Noise Reduction

l. INTRODUCTION

Mechanical power required in supplying most of
global energy needed for global industrialization and
motorization is supplied by fossil fuels (Onwe and
Bamgboye, 2022). Most of the earth’s energy comes
in form of mechanical or electrical energy. The socio-
economic development and the standard of living of
any nation is a function of their energy generation
capacity. The development and standard of living of
developed nations is a function of their per capita
power consumption. This is evident with countries
such as the United States of America, Australia,
Germany and Japan with high per capita power
consumption and countries like Bangladesh,
Cambodia, Nigeria and Myanmar with low per capita
power consumption (Etukudor et al., 2015). Nigeria as
a country is highly blessed with abundant natural
resources required for electricity generation. These
resources include crude oil, coal, tar sands, natural gas,
wind, hydro, solar radiation, numerous biofuel
sources, as well as other sources of energy such as
niobium and nuclear (Ibitoye and Adenikinju, 2007;
Oseni, 2012). According to Fakehinde et al. 2019,
only 45% of Nigerians have access to electricity
supply. This access is both unstable and unreliable
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(Babatunde et al., 2019; Nweke et al., 2016) due to
inadequate generation and incessant collapse of grid.
Thus, to satisfy their energy need, Nigerians have
resulted to the use of gasoline and diesel generators to
augment for their power needs both for domestic and
commercial purposes. This, development is
accompanied with both economic and environmental
consequences. Noise pollution is one of the factors
listed amongst the major disadvantages of internal
combustion (IC) engines (Kakadiya, et al., 2007) in
addition to low power production efficiency, high heat
loss and air pollution. The pressure wave that results
from alternating air pressure pulses of high and low
pressure is known as sound. Noise is defined as an
undesirable or an unwanted sound. Pressure waves are
produced in the IC engine by the recurrent opening and
closing of the exhaust valve. As a result, the sound
wave is created by the high pressure of exhaust gases
being transformed to low pressure through pressure
pulses. These pressure pulses form the noise that is
produced from the engine. Electricity generators are
normally accompanied with vibrations and noise,
which poses environmental, social and health
challenges to man and animal (Willis and Scott, 2000).
Vibration and noise from electricity generators is a
global problem. However, the Nigerian experience is
enormous as a result of irregular and epileptic power
supply, making electric power generators the primary
source of power for domestic and commercial
purposes (Ibitoye and Adenikinju, 2007; Yesufu et al.,
2013; Azodo, 2014). According to Okoro (2014), there
has been a steady increase in the rate of importation of
electric power generator over the years. Adeyemo
(2012) estimated the importation of about 60 million
generators of varying sizes in Nigeria, used massively
in offices, business premises, homes, schools,
churches and more. The intense cases are shopping or
commercial centers, where several units are operating
simultaneously to run business. According to Amos et
al. 2018, Sound is a product an object vibrating in open
air and emitting pressure waves into the air. The
decibel (dB) scale defines the level of sound from 80
to 100 dB as (very loud), 100 to 125 dB
(uncomfortable) and 140 dB (threshold of pain).
Unmuffled gasoline and diesel engines produces
exhaust noise in the range of 85-100 and 100-125
decibel (dB) respectively. The human ear can tolerate
a noise up to 80-100 dB, however, noise above 100 dB
creates pain and discomfort, and can also lead to
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deafness (Rajendra et al, 2015). The level of sound
that is healthy for the human ear ranges from 0 to about
140 dB. 0 dB being a serene level for the ear, as the
sound level exceeds 100 dB, it will become
sensationally loud to the ear, and about the threshold
of 140 dB the sound level will become painful noise to
the ear. The sound or noise level of 80 dB is averagely
normal for the human ear (Okoro, 2014). According to
the Nigeria Environmental Protection Agency (EPA),
the acceptable threshold of noise level is 70-75 dB, at
above 90 dB hearing impairment sets in (Okoro,
2014). Protracted exposure to excessive sound above
85 dB is potentially hazardous. Generally, the sound
level and total period of exposure are two significant
interrelate factors in evaluating the impact of sound in
any situation (Azodo et al., 2018; Omubo-Pepple et
al., 2010).

Plant growth and development can be adversely
affected by noise pollution. Photosynthetic process
can be disrupted by high decibels leading to reduced
plant production (Francis, et al., 2017). According to
Barberousse et al. (2018), stress from induced noise
can deter seed germination and thus affect plant
production processes. Some species of plant also
depend on definite acoustic signals for seed
pollination, excessive noise can disrupt this process,
leading to interruptions in ecological interactions and
biodiversity (Pijanowski et al., 2011). A wide variety
of animal species are adversely affected by noise
pollution. Loud noises can disrupt natural habitats and
behaviours of wildlife, causing altered migration
patterns, changes in feeding and breeding habits, and
increased stress levels (Shannon et al.,, 2016).
Excessive noise can disrupt conveyance vital signals
to animals that rely on acoustic communication for
mating, territorial defense, or parental care (Brumm
and Slabbekoorn, 2005).

According to Fahy (2001), Any method used to reduce
the sound pressure in relation to a certain sound source
and receptor is referred to as soundproofing.
Increasing the distance between the source and the
receiver, employing noise barriers to absorb sound
waves, using dampening structures like sound
mufflers, or using active anti-noise sound producers
are some basic methods for minimizing sound
pollution. The increase in dependency on electricity
generators in Nigeria has led to spike in noise pollution
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both in homes and business places which has a
damaging impact on the environment; human, animal
and plant health. Effects of noise on humans include;
irritation,  interference  with ~ communication,
distraction or loss of concentration, insomnia and high
blood pressure. Noise-Induced Hearing Loss (NIHL),
a progressive and seemingly undetectable decrease in
hearing sensitivity, can be brought on by prolonged
exposure to less powerful yet harmful sounds
(Mbamali et al., 2012; Olayinka, 2012). According to
Mbamali et al. (2012), noise levels above the 70-75 dB
recommended World Health Organization’s (WHO)
threshold can be linked to conditions such as
hypertension, aberrant foetal development, intense
emotions, and inappropriate behaviour. Such noise
levels have also been reported to cause instantaneous
hearing impairment as well as complaints and friction
among neighbours. Excessive environmental noise
may lead to heart-related issues. According to studies,
high decibel sound has been linked to a sharp increase
in blood pressure, since it narrows blood vessels and
interferes with blood flow. The quantity of heartbeats
per minute, or heart rate, likewise rises. These were
demonstrated in a study where children living in noisy
environments had heart rates that were higher than
those of children living in less noisy environments
(Bisong et al., 2004). The range of noise level of a
normal electric generator is between 80-105 dB at 6.4
m. This noise level fall into very loud to
uncomfortably loud level with respect to sensitivity of
human ears. This makes electrical generators a source
of noise pollution to the environment. In the United
States, for instance, laws and regulations usually
permit noise levels in residential homes to not exceed
67 dB, and in industrial locations not exceed 72 dB
(Umar et al., 2013). Most of the previous research on
sound suppression for electric generators were
focussed on the use of acoustic material to supress the
noise of a selected generator (Amos et al., 2018;
Kakadiya et al., 2007; Rajendra et al., 2015; Umar et
al., 2013). According to Delany and Bazley (1970),
acoustic quieting, noise mitigation and noise control
can be used to limit unwanted noise. This study
investigated the effect of noise reduction using three
local materials (sand, foam and sawdust) on five
different capacity of gasoline generators representing
the range of petrol generator for both domestic and
commercial uses in Nigeria.
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1. MATERIALS AND METHODS

3.1 Development of muffler cabinet

The muffler cabinet (Fig. 1 & 2) was designed and
fabricated using a 2 mm mild steel and iron brazing to
make it sturdy. The inner dimensions (length, width
and breath) of the cabinet were 1 m x 1 m x 1 m. These
dimensions were selected to be able to accommodate
all the available petrol generators in use in Nigeria.
The outer dimensions (length, width and breath) of the
cabinet were 1.12 m x 1.12 m x 1.12 m, creating a
hollow of 0.12 m for the acoustic materials. The
cabinet was provided with door, air vent and suction
fan.

Fig 2. Schematic diagram of the muffler cabinet

3.2 Experimental procedure
The materials used for sound-dampening were sand,
sawdust and foam. Mudashir (2022) assessed the
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acoustic quality of sawdust and sharp sand. Pajovi¢ et
al. (2022) studied the properties of standard low
density polyurethane lime foam. These materials were
selected due to their locally availability and low cost.
Five petrol generators of varying capacities 2, 3, 6, 10
and 14 kVA respectively were used for the
experiment. The sound level from the generators were
measured at varying distances of 0, 5, 10, 15and 20 m
respectively using a digital sound level meter UT353.
The experiments were carried out in three replications
with the generators outside and inside the muffler
cabinet respectively. Two-way (ANOVA) was used
to test the difference between generator sound inside
and outside the cabinet at (0. = 0.05).

V. RESULTS AND DISCUSSION

The results of the experiments performed are
presented in Figs. 2-5. The two-way Analysis of
Variance (ANOVA) relationship at (a = 0.5) between
the noise levels from the generators outside the cabinet
and generators placed inside the cabinet with different
acoustic materials are presented in Table 1. As shown
in Figs (2-5), the noise intensity decreased as distance
from the generators increased. For the capacity of
generators tested (2-14 kVA) at distances 0-20 m from
the generators, the noise intensity ranged between
60.9-91.8 dB. The noise level produced by the 2 kVA
generator outside the muffler cabinet at distances 0-20
m from the generator ranged from 60.9-83 dB. The
noise level was reduced to 47-70.22 dB, 51.2-75 dB
and 48.5-72.5 dB when the generator was placed in the
muffler cabinet lagged with sawdust, sand and foam
respectively as acoustic materials. This trend was the
same for all the other generator capacities as shown in
Figs (2-5). The muffler cabinet lagged with sawdust
as acoustic material reduced the noise intensity to 47-
80.1 dB. The muffler cabinet lagged with sand as
acoustic material reduced the noise intensity to 52.1-
78.7 dB. The muffler cabinet lagged with foam as
acoustic material reduced the noise intensity to 48.5-
73.8 dB. The noise ranges observed in this study were
lower than 102.1 dB observed by Amos et al. 2018,
observed from a 2.5 kVA placed in an open
environment at a distance of 4.2 m from the generator,
which was reduced by 15.5 dB when enclosed. The
level of noise reduction observed in this study agrees
with the findings of other researchers and Kuku et al.
(2012) that sound proof enclosure reduce noise by as
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much as 20% from petrol generators. The adverse
effect of noise on the environment is a function of
noise level and length of exposure. 85 dB had been
observed as a threshold beyond which sound becomes
potentially dangerous (Robinson 1987; Dobie, 1993).
All the three lagging materials used as acoustic
materials for the noise muffler cabinet reduced the
noise levels from the various generators below 85 dB.
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Fig 2. Noise level against Distance from Generators
(Outside the Cabinet)
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Fig 3. Noise level against Distance from Generators
(Sawdust Cabinet)
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Fig 5. Noise level against Distance from Generators
(Foam Cabinet)

The ANOVA relationship at (o = 0.5) between the
noise levels from the generators outside the cabinet
and generators placed inside the cabinet with different
acoustic materials are presented in Table 1. The values
of Probability of F lower than 0.05 indicates a
significant difference in noise level between the
outside in inside cabinet. As shown in Table 1, the
probability values are < 0.05 for all the generators 2,
3, 6, 10 and 14 KkVA respectively across all the
distances investigated with different acoustic
materials. Also, the very high of coefficient
determination R? values > 0.9990 indicates a large
significant effect of noise reduction from all the
acoustic materials used for the experiment in
comparison to generators outside the cabinet.

Table 1: ANOVA effect of material used and distance of measurement on sound loudness perceived

Generator type Source Sum of Squares  df Mean Square F Sig.
Distance (Dist) 3160.461 4 790.115 6205.093  0.000
Material (Mat) 89.054 2 44527 349.688  0.000
2 kVA Dist * Mat 34.428 8 4304  33.798  0.000
Error 3.820 30 0.127
Total 3287.763 44
R Squared =0.999
Distance (Dist) 3060.735 4 765.184 2005.432  0.000
Material (Mat) 63.342 2 31.671  83.005  0.000
3kVA Dist * Mat 25.189 8 3.149 8.252  0.000
Error 11.447 30 0.382
Total 3160.712 44
R Squared =0.9960
Distance (Dist) 3170.495 4 792.624 2588.394  0.000
Material (Mat) .803 2 0.402 1311 0.284
6 kVA Dist * Mat 29.741 8 3.718  12.140  0.000
Error 9.187 30 .306
R Squared =0.9960
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Distance (Dist) 3032.152 4 758.038 539.285  0.000
Material (Mat) 11.326 2 5.663 4.029  0.028
Dist * Mat 44.336 8 5.542 3.943  0.003
10 kVA Error 42169 30 1.406
Total 3129.984 44
R Squared =0.9870
Distance (Dist) 3402.789 4 850.697 577.494  0.000
Material (Mat) 83.649 2 41.825 28393  0.000
14 kVA Dist * Mat 55.851 8 6.981 4739  0.001
Error 44193 30 1.473
Total 3586.482 44
R Squared =0.9880
CONCLUSION utilization features. Int. J. Res. Stud. Manage.
3(2): 87-102.
A petrol generator muffler cabinet was produced. [3] Azodo, A. P., ldama, O., Mezue, T. C., &

Sawdust, sand and foam were used as acoustic
materials to lag the cabinet. Levels of noise from
generators (2-14 kVA) when placed outside and inside
the cabinet with three the different acoustic materials
respectively were measured at various distances (0-20
m). The sound intensity from the generator when place
outside ranged from 60.9-91.8 dB. The sawdust as
acoustic material was most efficient as it reduced the
noise intensity to 47-80.1 dB, followed by foam which
reduced the noise intensity to 48.5-73.8 dB. Sand as
acoustic material reduced the noise intensity to 52.1-
78.7 dB. The noise intensity of all the generators
generally decreased as distance from the generators
increased. There was a significant difference between
the noise level from the from generators when placed
outside and inside the cabinet with the three different
acoustic materials respectively. All three lagging
materials used as acoustic materials for the noise
muffler cabinet reduced the noise levels from the
various generators below 85 dB which is the threshold
beyond which sound becomes considered potentially
dangerous.
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