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Abstract: 

Noise pollution is considered as more important environmental problem, especially in the industrialized and developed countries. 

Industrial noise is an important source of noise pollution, which annoys and disrupts the daily activities of workers. This study 

focuses on the industrial noise and its effects on workers. The Noise measurement and survey studies have been carried out at 

concrete traverse, cement, iron and steel and textile factories. A questionnaire was completed by 256 of workers during this study 

in order to determine the physical, physiological, and psycho-social impacts of the noise on humans and to specify what kind of 

measurements have been taken both by the employers and workers for protection from the effects of noise. It has been specified, 

during the surveys, that the noise levels detected in all the industries are much above the 80 dBA that is specified in the 

regulations: 73.83% of the workers in these industries are disturbed from the noise in their workplaces, 60.96 % of them have 

complaints about their nervous situations, 30.96% of these workers are suffering hearing problems although they had not had any 

periodical hearing tests and they are only 10% of workers were using ear protection equipment. The conclusion drawn from this 

study is that the technique or the combination of techniques to be employed for noise control depends upon the extent of the noise 

reduction required, nature of the equipment used and the economy aspects of the available techniques.  
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1. INTRODUCTION 

 

Numerous forms of environmental pollution have appeared 

these include: (radioactive pollution, light pollution, and noise 

pollution). Thus, environmental pollution, particularly noise 

pollution is a significant problem facing the modern era, an era 

of advanced and sophisticated technology, so instead of 

human activities being consistent with this progress and 

development, it took place at the expense of the environment, 

Due to the lack of accurate scientific knowledge about noise 

pollution in most countries and its impact on workers in 

factories and companies, therefore its impact on the national 

economy as a whole, Our study was created to discuss the 

economical expenses of noise pollution, its influence on the 

profits of corporations, and how to handle the problem of 

noise pollution and limiting its negative impact on economies  

and societies. Noise is one of the physical environmental 

factors affecting our health in today‘s world. Noise is 

generally defined as the unpleasant sounds which disturb the 

human being physically and physiologically and cause 

environmental pollution by destroying environmental 

properties. The general effect of noise on the hearing of 

workers has been a topic of debate among scientists for a 

number of years. Regulations limiting noise exposure of 

industrial workers have been instituted in many places. For 

example, in the U.S., the Occupational Noise Exposure 

Regulation states that industrial employers must limit noise 

exposure of their employees to 90 dBA for one 8-h period. 

This permitted maximum noise exposure dose is similar to the 

Turkey Standard, which is less than 75 dBA for one 7.5 h 

period. Exposure to continuous and extensive noise at a level 

higher than 85 dBA may lead to hearing loss. Continuous 

hearing loss differs from person to person with the level, 

frequency and duration of the noise exposed. Negative effects 

of noise on human beings are generally of a physiological and 

psychological nature. Hearing losses are the most common 

effects among the physiological ones. It is possible to classify 

the effects of noise on ears in three groups: acoustic trauma, 

temporary hearing losses and permanent hearing loss. Blood 

pressure increases, heart beat accelerations, appearance of 

muscle reflexes, sleeping disorders may be considered among 

the other physiological effects. The psychological effects of 

noise are more common compared to the psychological ones 

and they can be seen in the forms of annoyance, stress, anger 

and concentration disorders as well as difficulties in resting 

and perception. A great majority of people working in industry 

are exposed to noise. Therefore, in this study, the effects of 

noise on human beings have been investigated with respect to 

the level of noise they are exposed to. In this context, 

measurement and questionnaire studies have been conducted 

at concrete traverse, cement, iron and steel and textile 

industries. The aim of the present study was to carry out 

measurements to evaluate industrial noise levels, to see that if 

these levels exceeded the permissible levels set by the 

Occupational Safety and Health Administration (OSHA) that 

protect public health of workers, and to assess the noise 

pollution and its effects on the psychological and 

physiological reactions and annoyance response of workers.  

 

2. PROBLEM IDENTIFICATION 

 

There are four main categories of industrial activity that are 

particularly relevant to the study of noise: product fabrication, 

product assembly, power generation, and processing. Noise is 

generated in all of these activities, with the majority occurring 

at the lower end of the frequency spectrum. While people 

around an industrial facility and the people within it are both 

affected by industrial noise, it is the workers within the plant 

that generally bear the brunt of most of it. Product fabrication, 

the first category of industrial activity, can be a highly noisy 

operation. In metal fabrication, the cutting, shearing, pressing, 

and riveting of metal products can be very noisy. For example 

riveting a large steel structure can produce noise levels greater 

than 130 dB. Molding, another type of product fabrication, can 
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also be highly noisy with its use of high-pressure air in the 

operation, pneumatic control, and cooling of molding 

machinery. Plastic molding has been reported to produce noise 

at levels greater than 100 dB. The second category of 

industrial activity, product assembly, also produces dangerous 

noise levels. The activities within this category often produce 

broad-band noise that includes high levels of higher-frequency 

noise due to the operation of electric and pneumatic tools, 

such as grinders and impact wrenches. Most of the noise 

emitted in power generation, the third industrial category, is 

produced by turbine generators and air compressors, though 

some noise also derives from devices such as fans and 

blowers. Processing, the final industrial category, includes 

activities such as oil refinery. Major sources of noise in this 

category are furnaces, heat exchangers, pumps, compressors, 

and air and steam leaks. industrial noise production, and lists 

"motor noise, fan noise, transformer noise, aerodynamic noise, 

hydraulic system noise, impact noise, bearing noise, gear noise 

and vibration-induced noise" as a noise due to industrial 

machinery 

 

3. TYPES OF NOISE POLLUTION 

 

Noise pollution means an unwanted or undesirable sound that 

leads to physical and mental problems. Noise pollution is 

dependent on the loudness and frequency of the sound. In fact, 

when the sound exceeds its limit, it becomes fatal for human 

and other organisms. The noise intensity is measured in 

decibels or dB. A person can bear the noise up to 85 decibels, 

after which his hearing power can be damaged. Normally, 

sounds more intense than 30 decibel are called noise. Anyway, 

all the sounds come under noise pollution which makes the 

mind turbulent or restless. In fact, any unwanted noise arising 

in the environment, which has adverse effects on the health of 

the organism, is noise pollution. In daily life, we hear different 

intensity of sounds, whose level ranges from 10 to 100 

decibels. Considering the side effects on human health, 

scientists have set the maximum sound limit, ranging from 75 

to 85 dB in different countries. The World Health 

Organization considers the sound of 45 decibels ideal for 

cities. But measurement of sound in most big cities exceeds 90 

decibels. 

3.1 TYPES OF NOISE 

Environmental noise has been doubling every ten years. Noise 

is classified as: 

1. Industrial Noise 

2. Transport  Noise and 

3. Neighbourhood noise 

 

3.1.1 Industrial Noise  

It is sound with a high intensity sound caused by industry 

machines. Sources of such noise pollution are caused by 

machines from machines in various factories, industries and 

mills. Noise from mechanical saws and pneumatic drills is 

unbearable and a nuisance to the public. The Indian Institute 

of Oto-Rino Laryngology, Chennai reported that increasing 

industrial pollution damages the hearing ability by at least 

20%. Workers in steel industry, who work close to heavy 

industrial blowers, are exposed to 112dB for eight hours suffer 

from occupational pollution. 

 

3.1.2 Transport Noise 
 Transport noise mainly consists of traffic noise from road, rail 

and aircraft. The numbers of automobiles on roads like 

motors, scooters, cars, motor cycles, buses, trucks and diesel 

engine vehicles have increased enormously in the recent past 

further aggravating the problem of transport noise. Noise 

levels in most residential areas in metropolitan cities are 

hovering around the border line due to increased vehicular 

noise pollution.  

 

3.1.3 Neighbourhood noise 

 This type of noise includes disturbance from household 

gadgets and community. Common sources being musical 

instruments, TV, VCR, Radios, Transistors, Telephones, and 

loudspeakers etc. Statistically, ever since the industrial 

revolution, noise in the environment has been doubling every 

ten years. 

 

4. CAUSES AND EFFECTS OF NOISE 

POLLUTION 

 

4.1 CAUSES OF NOISE POLLUTION IN INDUSTRY 

In this section, the fundamental mechanisms of noise sources 

are discussed, as well as some examples of the most common 

machines used in the work environment. The sound pressure 

level generated depends on the type of the noise source, 

distance from the source to the receiver and the nature of the 

working environment. For a given machine, the sound 

pressure levels depend on the part of the total mechanical or 

electrical energy that is transformed into acoustical energy. 

Sound fields in the workplace are usually complex, due to the 

participation of many sources: propagation through air (air-

borne noise), propagation through solids (structure-borne 

noise), diffraction at the machinery boundaries, reflection 

from the floor, wall, ceiling and machinery surface, absorption 

on the surfaces, etc. Therefore any noise control measure 

should be carried out after a source ranking study, using 

identification and quantification techniques. The basic 

mechanism of noise generation can be due to mechanical 

noise, fluid noise and/or electromagnetic noise (Allen, 1970 

and ISO/TR 11688). The driving force for economic 

development is mainly the endeavour to produce consumer 

goods ever more cost-effectively. From the point of view of 

the machine manufacturer, this generally means offering 

products with a low space, material, energy and production 

time requirement (smaller, lighter, more economical and more 

productive). At the same time account is being taken 

increasingly of resource conservation and environmental 

friendliness, although the rise in noise levels which frequently 

goes along with increased output and productivity is often 

overlooked. Personnel are then exposed to higher noise levels 

than before, despite  

 

 
Figure.4.1 Industrial Noise Pollution 
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Noise-reducing measures taken in the machine's design. This 

is because the noise emission rises non-linearly because of 

higher rotary and travelling speeds in machine parts. For 

example, for every doubling of the rotary speed the noise 

emission for rotating print machines rises by about 7 dB, for 

warp knitting looms 12 dB, for diesel engines 9 dB, for petrol 

engines 15 dB and for fans is between 18 to 24 dB. For the 

purpose of comparison: the doubling of sound power produces 

an increase in emission of 3 dB only.  

 

But even previously quiet procedures are often replaced by 

loud ones for reasons of cost, e.g. stress-free vibration instead 

of annealing for welded parts. In some cases new technologies 

also result in higher emissions; for example, with the use of 

phase-sequence-controlled electrical drives, the excitation 

spectrum shifts further to high frequencies, which results in a 

greater sound radiation from large machine surfaces. This 

means that some new noise problems are closely related to the 

use of modern technologies. 

 

4.2 FACTORS OF NOISE POLLUTION IN INDUSTRY  

 

4.2.1 Main Sources of Industry Worksite Noises 

 

a) Diesel power generators 

b) Cutting and welding processes 

c) Heavy machinery like trucks 

d) Transport of materials 

e) Demolition 

f) Maintenance and Repair 

 

4.2.1.1 Diesel Power Generators 

 

Like many types of rotating machinery, reciprocating engine-

powered generator sets produce noise and vibration. Whether 

these generator sets run continuously in prime power 

applications or only occasionally in standby applications, their 

operating sound levels often must be reduced to comply with 

local, state or federal ordinances. In North America, maximum 

permitted overall noise levels range from 45 dB(A) to 72 

dB(A), depending on location and zoning. In fact, recently, 

some states and communities have begun to specify property 

line noise restrictions using octave band frequencies to reduce 

the amount of low-frequency noise that reaches community 

neighborhoods. Since untreated generator set noise levels can 

approach 100 dB(A) or more, both the location of the 

generator set and noise mitigation take on great importance. 

Our energy working for you.  

 

In general, two forms of regulations affect the volume of noise 

to which individuals or the public may be exposed: state or 

municipal noise ordinances and Occupational Safety and 

Health Administration (OSHA) federal safety regulations. The 

former regulations address noise that may migrate beyond 

property lines and disturb the public but that is seldom 

sufficiently loud to constitute a safety hazard.  

 

The latter addresses standards for noise exposure in the 

workplace to protect the health of workers. OSHA regulations 

normally only apply to workers who may be exposed to 

generator set noise that is above 80 dB(A) for any appreciable 

time. Workers can limit exposure by wearing proper hearing 

protection when working around operating generator sets. 

Europe and Japan, as well as numerous other countries, have 

also set standards to control noise in the workplace and in the 

environment at large. 

 
Figure 4.2 Diesel Power Generators 

 

4.2.1.2 Cutting and welding processes 

With the exception of TIG, electric arc welding generates 

harmful levels of noise. The process itself produces noise, the 

other tasks that a welder will typically do are also noisy, and 

welding is generally carried out in a noisy environment. Noise 

levels experienced during arc welding and cutting vary with 

the process. A list of typical noise levels for different types of 

welding process and associated tasks is given below.  

 

Table 4.1 Typical Noise Level in Welding 

Process Typical Noise Levels 

TIG up to 75 dB(A) 

MMA 85 - 95 dB(A) 

MIG         95 – 102 dB(A) 

Plasma cutting 

(hand-held up to 100A, 

cutting up to 25mm thickness 

only) 98 – 105 dB(A) 

Flame gouging 95 dB(A) 

Flame cutting 

up to 100 dB(A) 

(typically above 90 dB(A) 

when cutting thicknesses 

above 40 mm) 

Air arc gouging 100 – 115 dB(A) 

―Deslagging‖/chipping 105 dB(A) 

Grinding 95 – 105 dB(A) 

 

The actual noise levels will depend on several factors. For 

instance, noise is likely to increase with increasing 

consumable diameter and with increasing current. Also, the 

type of metal being worked will have an effect, stainless steel 

tending to produce higher noise levels than mild steel. Where 

cutting is concerned, the thickness of material being cut will 

affect the noise produced, thicker materials being noisier. For 

the loudest processes (plasma cutting and air arc gouging) the 

dominant source of noise is the high-pressure compressed air. 

The design of air nozzle can have a big effect on noise 

emission and some companies may offer ‗reduced noise‘ 

equipment. 
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Figure 4.3 cutting and welding processes 

 

4.2.1.3 Heavy Machinery like Trucks 

Molding, another type of product fabrication, can also be 

highly noisy with its use of high-pressure air in the operation, 

pneumatic control, and cooling of molding machinery. Plastic 

molding has been reported to produce noise at levels greater 

than 100 dB.  

 

 
Figure 4.4 Heavy Machinery like Trucks 

 

4.2.1.4 Transport of Materials 

Transport noise's long-term impacts fall a long way short of 

the apocalyptic projections for unabated global warming. 

Equally clearly, however, they're not limited to annoyance. As 

a growing body of research reveals, transport noise can cause 

sleep disturbance, cardiovascular disease, elevated hormone 

levels, psychological problems and even premature death; 

studies on children have identified cognitive impairment, 

worsened behaviour and diminished quality of life. The 

serious effects of transport noise have been recognised since 

the 1970s. For a long time, however, they received relatively 

little attention while the public focused instead on transport's 

air pollution impact. Little effort went to collecting 

harmonised transport noise data in Europe, which in turn 

weakened the case for an effective response. 

 
Figure 4.5 Transports of Materials 

4.2.1.5 Demolition 

Noise and vibration impacts from construction and demolition 

activity arise from most developments. These have the 

potential to cause high levels of disturbance as result of the 

absolute levels of noise and vibration generated by these 

works and due to their proximity to existing sensitive 

receptors which can exacerbate these impacts. Commonly 

Local Authorities will apply specific criteria to control noise 

& vibration impacts at nearby noise sensitive receptors. 

Relevant Standards and guidance documents contain helpful 

information on suitable noise and vibration limits for 

demolition and construction phases in the context of the 

existing ambient conditions. 

 

 
Figure 4.6 Demolition 

 

4.2.1.6 Maintenance and Repair 

Prolonged and excessive exposure to noise results in long term 

harm to your hearing. This is irreversible, once you lose your 

hearing that's it - its gone! It accelerates the normal hearing 

loss we get as we grow older and can cause a permanent 

sensation of ringing in the ears, known as tinnitus. Less-

obvious side effects such as increased pulse rate, blood 

pressure and breathing rate indicate that noise (and vibration) 

causes stress. Noise is measured in decibels (dB). An increase 

of 3 dB doubles the noise, so what might seem a small 

difference in noise level may be a large difference in exposure. 

If the noise is so loud that you have to raise your voice to 

speak to someone 2 metres away, it may be loud enough to 

damage your hearing. Removing and repairing body panels 

using pneumatic tools can be noisy work: air saws and chisels 

can typically produce levels as high as 107 dB(A) and grinders 

and orbital sanders 97 dB(A). Noise levels from panel beating 

and other repair operations using hand tools are variable but 

generally high; noise from work with sheet metal is often 

around 93 dB(A). Welding and flamecutting can also be noisy, 

and paint spraying has been measured at 93 dB(A) 

 

 
Figure 4.7  Maintenance and Repair 
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4.2.2 The Noise Levels Created By Industry Equipment 

Will Vary Greatly Depending On Factors 

 

1. The type of equipment 

2. The specific model 

3. The operation being performed and 

4. The condition of the equipment 

 

4.3 EFFECTS OF NOISE POLLUTION IN INDUSTRY 

 

4.3.1 Hearing Problems: Any unwanted sound that our ears 

have not been built to filter can cause problems within the 

body. Our ears can take in a certain range of sounds without 

getting damaged. Man made noises such as jackhammers, 

horns, machinery, airplanes and even vehicles can be too loud 

for our hearing range. Constant exposure to loud levels of 

noise can easily result in the damage of our ear drums and loss 

of hearing. It also reduces our sensitivity to sounds that our 

ears pick up unconsciously to regulate our body‘s rhythm. 

4.3.2 Health Issues: Excessive noise pollution in working 

areas such as offices, construction sites, bars and even in our 

homes can influence psychological health. Studies show that 

the occurrence of aggressive behavior, disturbance of sleep, 

constant stress, fatigue and hypertension can be linked to 

excessive noise levels. These in turn can cause more severe 

and chronic health issues later in life. 

4.3.3 Sleeping Disorders: Loud noise can certainly hamper 

your sleeping pattern and may lead to irritation and 

uncomfortable situations. Without a good night sleep, it may 

lead to problems related to fatigue and your performance may 

go down in office as well as at home. It is therefore 

recommended to take a sound sleep to give your body proper 

rest. 

4.3.4 Cardiovascular Issues: Blood pressure levels, cardio-

vascular disease and stress related heart problems are on the 

rise. Studies suggest that high intensity noise causes high 

blood pressure and increases heart beat rate as it disrupts the 

normal blood flow. Bringing them to a manageable level 

depends on our understanding noise pollution and how we 

tackle it. 

4.3.5 Trouble Communicating: High decibel noise can put 

trouble and may not allow two people to communicate freely. 

This may lead to misunderstanding and you may get difficult 

understanding the other person. Constant sharp noise can give 

you severe headache and disturb your emotional balance. 

4.3.6 Effect on Wildlife: Wildlife faces far more problems 

than humans because noise pollution since they are more 

dependent on sound. Animals develop a better sense of 

hearing than us since their survival depends on it. The ill 

effects of excessive noise begin at home. Pets react more 

aggressively in households where there is constant noise. They 

become disoriented more easily and face many behavioral 

problems. In nature, animals may suffer from hearing loss, 

which makes them easy prey and leads to 

dwindling populations. Others become inefficient at hunting, 

disturbing the balance of the eco-system. Species that depend 

on mating calls to reproduce are often unable to hear these 

calls due to excessive man made noise. As a result, they are 

unable to reproduce and cause declining populations. Others 

require sound waves to echo-locate and find their way when 

migrating. Disturbing their sound signals means they get lost 

easily and do not migrate when they should. To cope up with 

the increasing sound around them, animals are becoming 

louder, which may further add to the pollution levels. This is 

why understanding noise pollution can help us lower the 

impact it has on the environment. 

Figure 4.8 Effects of noise pollution 

As of now, there do not exist many solutions to reduce sound 

pollution. On a personal level, everybody can help reducing 

the noise in their homes by lowering the volume of the radio, 

music system and the television. Listening to music without 

headphones is also a good step forward. Removal of public 

loudspeakers is another way in which the pollution can be 

countered. As is controlling the sound levels in clubs, bars, 

parties and discos. Better urban planning can help in creating 

‗No-Noise‘ zones, where honking and industrial noise are not 

tolerated. It is only when our understanding noise pollution is 

complete, can we take steps to eradicate it completely. 

 
Figure 4.9 Effects of Noise Pollution 

 

4.4 PHYSIOLOGICAL EFFECTS 

 

4.4.1 The physiological manifestations of noise pollution 

are several as mentioned below 

 

1. Headache by dilating blood vessels of the brain. 

2. Increase in the rate of heart-beat. 

3. Narrowing of arteries. 

4. Fluctuations in the arterial blood pressure by 

increasing the level of cholesterol in the blood. 

5. Decrease in heart output. 

6. Pain in the heart. 

7. Digestive spasms through anxiety and dilation of the 

pupil of the eye, thereby causing eye-strain. 
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8. Impairment of night vision. 

9. Decrease in the rate of colour perception. 

10. Lowering of concentration and affect on memory, 

11. Muscular strain and nervous breakdown. 

12. Psychological Effect 

4.4.2 The Psychological Manifestations of Noise Pollution 

Are 
1. Depression and fatigue which considerably reduces 

the efficiency of a person. 

2. Insomnia as a result of lack of undisturbed and 

refreshing sleep 

3. Straining of senses and annoyance as a result of slow 

but persistent noise from motorcycles, alarm clocks, 

call bells, telephone rings etc. 

4. Affecting of psychomotor performance of a person 

by a sudden loud sound 

5. Emotional disturbance. 

For a talkative person, the most important effect of noise 

pollution would invariably be that noise interferes with our 

conservation. So, noise is annoying and the annoyance 

depends on many factors not merely the intensity of the sound 

but also repetition, because even a sound of small intensity 

(e.g. dripping tap or clicking of clock) may become annoying, 

simply by repetition. 

Some of the well- known effects of noise on human beings 

and the relation of noise pollution level and its harmful effects  

 

4.5 NOISE POLLUTION ACTS 

  

Section 2 (a) of the Air (Prevention and Control of Pollution) 

Act, 1982 includes noise in the definition of ‗air pollutant‘. 

According to Section 2(a), air pollution means any solid, 

liquid or gaseous substance including noise present in the 

atmosphere in such concentration as may be or tend to be 

injurious to human beings or other living creatures or plants or 

property or environment. According to the Encyclopedia 

Britannica, with respect to acoustic, noise is defined as any 

undesired sound. In Chambers 21st Century Dictionary, the 

definition of noise has undergone a change. Noise pollution 

stands carved out as a phrase separately from noise. The two 

are defined as under: Noise means a sound; a harsh 

disagreeable sound, or such sound; a din; and Pollution means 

an excessive or annoying degree of noise in a particular area, 

e.g., from traffic or aero plane engines. Pollution is a noise 

derived from the verb pollute. Section 2(c) of the Environment 

(Protection) Act, 1986 defines environmental pollution to 

mean the presence in the environment of any environmental 

pollutant. Section 2(b) of the said Act defines environmental 

pollutant to mean any solid, liquid or gaseous substance 

present in such concentration as may be, or tends to be 

injurious to environment . Noise can be described as sound 

without agreeable musical quality or as an unwanted or 

undesired sound. Thus, noise can be taken as a group of loud, 

non-harmonious sounds or vibrations that are unpleasant and 

irritating to ear. 

 

5. MATERIAL AND METHODS 

 

5.1 INDUSTRIAL NOISE MEASUREMENT 

TECHNIQUE 

This study has been carried out at concrete traverse, iron and 

steel, cement and textile factories around. Actual noise levels 

in these industries have been measured and their maximum 

and minimum values have been placed in the associated 

Tables. A sound level measuring instrument (TES 1350 Sound 

Level Meter) was used in these measurements. Measurements 

results have been recorded by holding the instrument at a 

height of 1.5m from ground in living and working 

environments of the workers in order to determine the noise 

levels to which the workers are exposed. Iron and steel 

industry was not operating during this study, but a survey has 

to be conducted also in this industry due to the high level of 

noise incorporated and large number of workers involved in 

the iron and steel industries. For this purpose, noise levels 

corresponding to the iron and steel industry have been taken 

from a similar study made in the past. 

 

5.1.1 Purpose of the Questionnaire 

1. To learn whether hearing losses in workers originate 

from any factors other than noise (a hereditary 

illness, effect of medication, exposure to sudden non-

professional sources of noise, etc.) 

2. To determine effects and complaints other than 

permanent hearing loss that may occur due to the 

noise. 

3. To determine rates of using ear protection equipment 

used to decrease the level of noise influencing 

workers at workplaces, and expressing the 

4. Complaints and positive comments on using them. 

5. To determine the factors that is effective on workers 

exposed to noise. 

6. For specifying worker comments on protection from 

noise. 

 

5.1.2 Questionnaire Studies (Surveys) In The Industry 

1. A questionnaire has been applied on a one-to-one 

basis at the cement factory. 

2. Not to cause any work loss in the textile industry, the 

questionnaire forms were distributed during the day 

shift and collected the next day while it has been 

done on a one-to-one basis during the night shift. 

3. At the iron and steel industry, the survey has been 

conducted on a one-to-one basis as the factory was 

not running without any time and job losses. 

4. At the concrete traverse factory, forms have been 

distributed during the day and collected at the end of 

working hours. 

 

5.2. MEASUREMENT AND QUESTIONNAIRE 

RESULTS 

 

5.2.1 Noise Measurement Results 

As shown in Table, the highest noise among these industries 

was detected at the cement (106 dBA) and concrete traverse 

(107 dBA) factories. Comparison of these results with the 

standards taking place in the Noise Control Regulation shows 

that none of the industries subject to this survey are meeting 

the associated standards. 

 

5.2.2 Questionnaire Results and Evaluation 

The questionnaire has been applied to 256 of workers selected 

from all the industries. Distribution of the participants has 

been examined with respect to their ages, servicing periods, 

educational situations and departments. Distribution of the 

workers according to their industries is: 30% concrete 

traverse, 15% cement, 37% iron and steel, and 18% textile 

factories (Fig.1). It has been determined that their distribution 

with respect to their service periods is: 45% 5-10 years, 39% 

11-15 years, 15% 15-20 years and 1% more than 20 years 

(Fig. 2). Distribution of the workers according to their 

educational level. is: 1% literate, 30% primary school, 13% 

secondary school, 41% high school and 15% university 
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education (Fig. 3). Age distribution of the workers is: 17% 20-

30 years, 60% 31-40 years and 22% 41-50 years (Fig. 4). 

 

Table 5.1 Industrial Noise Measurement Results 

Industries Max (dBA) Min (dBA) 

Textile 99 75 

Iron & Steel 100 77 

Cement 106 70 

Concrete Traverse 107 80 

 

 
Figure 5.1 Industrial Distributions of Workers 

 

 
Figure 5.2.Working Period of Workers Worked In 

Industries 

 

 
Figure 5.3 Education Levels of Workers 

 

 
Figure 5.4 Age Distribution of Workers 

6. METHODS OF NOISE CONTROL 

 

The combat of noise is a problem of work and is represented 

by the assembly consisting in noise sources, the propagation 

medium of the acoustic energy and noise receptors. 

The methods of noise control are  

1. Methods of noise control at source 

2. Methods of noise control on the pathways 

3. Methods of noise control at receiver. 

Combating at source, on transmission path from source to 

receiver constitute the active protection and the reducing noise 

on the transmission paths or at receiver is the passive 

protection. The methods of reducing noise at source are the 

most efficiency of assuming that since the design phase of a 

system or a car to consider solutions to obtain their quiet 

operation. 

 

6.1 METHODS OF NOISE CONTROL AT SOURCE 

The main solutions to combat noise source consists of fitting 

noise source (machinery, equipment) on vibroinsulator 

elements. This measure ensures noise attenuation, mainly for 

low-frequency component of the acoustic oscillation, between 

75 ÷ 1200 Hz If is necessary to reduce noise in a specific 

point, between it and the noise source is interposed a 

soundproofing screen. By placing such a screen to obtain 

noise attenuation for almost the entire range of frequencies, 

higher attenuation occurring at frequencies above 2400 Hz. 

Location screen should be such as to not disturb the process 

and to allow machine operation and access to the control 

elements. To achieve a higher attenuation of noise, where 

practical conditions permit, the equipment shall be provided 

with an acoustic enclosure, resulting a attenuation for all over 

the frequency range. If special conditions are needed to 

soundproofing, equipment can be mounted in a double 

enclosure while the equipment and acoustic enclosure are 

mounted on vibroinsulator. By these measures the level of 

noise at frequency components above 600 Hz falls below 40 

dB, and minimum attenuation is 22 dB achieved at frequencies 

of 150 Hz Ways to combat noise at source are the use a 

machine that emits a low noise level; 

1. avoiding the impact of metal on metal; 

2. the noise attenuation or the isolation of components 

who vibrating ; 

3. attaching of silencers; 

4. perform the preventive maintenance because the parts 

wear may increase noise levels; 

5. decoupling technical equipment of the physical 

medium of work; 

6. modification of equipment and technologies; 

7. Avoidance of sudden vibration. 

 

6.1.1 Attenuation Systems – Silencers 

The use of silencers fall in the control methods of noise at 

source, being an effective and commonly used to attenuate the 

effects of aerodynamic type of noise sources 

 The active silencers have the operating principle 

who is based on eliminate of the sound wave by a 

simultaneous transmission of acoustic waves identical to the 

same energy but in phase opposition with the initial wave. The 

energy sum of those waves is zero. If anti-noise product is not 

exactly the mirror image of the noise generated by the source, 

then there is not an overall reduction of noise, but a decrease 

in noise level. This type of attenuator made an attenuation of 

about 20-30 dB. If on this type of attenuator were attached the 

absorbent panels are obtained the active cellular, lamellar, 

circular or baffle soundproofing attenuators. 



International Journal of Engineering Science and Computing, June 2018     17967                                                                      http://ijesc.org/ 

 Absorption attenuators are used to reduce noise 

whose spectrum is continuous. These take the form of a 

channel lined with absorbent material. On the absorbent 

material it is put perforated sheet to prevent its disintegration 

at high speed equipment working. Depending on the chosen 

diameter and type of perforations these have a resonator effect. 

They can increase the attenuation for low frequency waves 

and to decrease for high frequency waves. The noise reduction 

is done by dissipation of energy on pressure oscillations at 

friction of the pipe wall and at the passing of gas through a 

sleeve made of absorbent material. Types of absorption 

silencers are: attenuator low, attenuator "honeycomb", 

dampers with lamellae, circular attenuator with interior bulb, 

attenuator with the pressure chamber, silencer with baffle 

 The reactive attenuators helps at dissipation of 

acoustic energy by forming a "acoustic wave stopper" that 

prevents passage of the sound at some frequencies due to the 

influence of mass and elasticity of air in the attenuator cells. 

Such a damper consists of a series of cavities and ducts 

mounted so that the discontinuities they create, to reduce the 

level noise. The researches in the field confirmed that in 

practical terms is not recommended the use of more than two 

rooms identical. The mounting of tube of coupling between 

rooms of attenuator is desirable to make in inside. 

 

6.2 WAYS TO COMBAT NOISE ON THE 

PROPAGATION PATHWAYS 

 

The absorption of noise produced at the working place 

(workshop, hall, etc.) can be achieved by 

- soundproofing techniques; 

- soundproofing treatment of the walls, by covering 

with absorbent materials such as: 

 porous materials (polyurethane foam with open 

pores, mineral foam, rigid mineral foam and 

 expanded - foam of clay); 

 fibrous material (glass wool); 

 Closed-cell materials (expanded polystyrene). 

  

At the acoustic insulation to an enclosure, which is realized by 

interposing an acoustic barrier to the propagation of sound, it 

can adopt the following solutions. 

 

- acoustic enclosure for the noise source; 

- layout between the noise source and employees 

an acoustic screens; 

- protecting employees through isolation booths or 

acoustic stalls; 

- soundproofing for the rooms noisy; 

- isolation of procedures which involve noise 

emissions; 

- The positioning of the machine tools and 

equipment so that the area in which working the 

human Operator to be the least noisy. 

One of the most used methods to reduce noise on the pathways 

is the complete closure of noise sources in an acoustic 

enclosure. The noise can be propagated in outside in the 

following ways 

 

- Through the enclosure walls – the air noise; 

- Through leakages or the technology openings - the air 

noise; 

- Through enclosure structure - structural noise; 

- Through components of the machine - structural 

noise. 

6.2.1 Methods to Reduce The Noise With The 

Soundproofing Materials 

The characteristic of the soundproofing materials is 

that have a porous structure (wool, felt, plywood – wood fiber-

porous) so that the pores communicate with each other 

through channels or openings in the material. One such 

material, under the sound field incidence has air molecules in 

motion, because of the acoustic energy of the incident field 

sound. Depending of the air viscosity between the air particles 

and pore walls occur forces of friction. This forces transform 

irreversible a part of acoustic energy of the waves into the 

heat. The dissipation of the acoustic energy of waves who 

cross the absorbing material is performed by the thermal 

conductivity of air. This thing is because once with the air and 

the fibers of material are set in motion with bending 

movements and internal friction of the fibers of material (who 

appear from their deformations) have the result the increased 

sound absorption of the material. Hence, the importance to use 

as sound absorbing material the ones with open pores and to 

form deep channels for communication. 

Sound absorbing materials are classified into: 

- Absorbents porous with rigid or flexible framework: 

 porous plasters; 

 plates of mineral wool; 

 vegetable fiber stiffened with binder; 

 Mineral fiber stiffened with binder. 

- Absorbents on the resonators simple and grouped type; 

- Vibrating membranes; 

- Compound structures. 

 

6.2.2. Methods to Reduce Noise by the Soundproofing 

Structures 

The absorbing structures are the damped oscillatory systems 

that absorb sound energy because under the action of incident 

sound waves start to vibrate and the accumulating energy 

becomes the partial heat by friction mechanisms. Sound 

absorption of these structures is maximum at the resonance 

frequency, because at this frequency are obtained the highest 

values of velocity oscillation. The intensification of the 

friction phenomenon is resulting sound energy dissipation in a 

higher proportion. In Figure 7.1.a is represented a sound 

absorption structure and on the surface of the incidence of 

acoustic field is placed a perforated screen away from the base 

wall. The role of perforations is to allow penetration into the 

interior wave front, and is resulting attenuation of acoustic 

energy transmitted through multiple reflections The other 

variants of soundproofing are represented in Figure 7.1.b, 

which is a double-walled structure, efficient in areas with high 

noise level. The second is an insulation structure with a 

double-screen who used the soundproofing materials between 

the interstice and those two screens figure 7.1.c.  

 

 
Figure 6.1 Wall with perforated screen (a) and double 

screens (b, c) 
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Figure 7.2 shows a structure consisting of concrete blocks 

with enclosures resonators, at which are used prefabricated 

elements in various materials, with one or more cavities that 

communicate with the indoor air through a calibrated channel. 

Expanding the use of fibrous materials, lightweight and good 

acoustic properties involves establishing specific criteria for 

design for sound proofing treatments to construction and 

equipment. 

  
1 - Soundproofing materials; 2 – cavities; 3 – channel; 4 - 

metal membrane 

 
Figure.6.2 Sound absorption structure with three cavities 

 

6.2.3. Methods to Reduce Noise: Acoustic Isolation with 

Components From 

Acoustic enclosure must be made to ensure the cooling of 

equipment components in the optimal conditions. The 

presence of slots in the wall of enclosure reduces noise 

attenuation capacity. To avoid this phenomenon, it is 

necessary to be provided with silencers the access at holes for 

cooling air The acoustic enclosure is a rigid construction, box-

shaped, surrounding the noise source completely or partially, 

is presented in Figure . 

 
Figure 6.3 Location modality of acoustic enclosure with the 

soundproofing material and equipment installation on 

vibroinsulator elements 

1 – Equipment; 2 - sound absorbing material; 3 - acoustic 

enclosure; 4 - vibroinsulator elements. 

 

6.2.4. Methods to Reduce Noise: The Acoustic Isolation by 

Acoustic Screens 

Acoustic screens are the soundproof walls, located between 

the noise source and the protected area. The screens are made 

in various ways Acoustic screens are used to provide a work 

area with a less noisy environment, by attenuation of the direct 

waves and allowing to the waves refracted and the waves 

reverberated passing of the top edges of the screen Where they 

are not recommended, it may use the acoustic screens 

modulated with which sources can be screened any form, 

giving areas with lower noise level. Screens can be built and 

of stiplex or glass. A screen with a thickness of 5 mm giving a 

attenuation of about 26 dB in the middle of the audible range. 

The refracted components are stronger at the lower 

frequencies. The evaluation of the fraction refracted is based 

on the angle of refraction reported to virtual height of the 

screen. The refracted waves may have important effects only 

at low frequencies; hence the effectiveness of the acoustic 

screen is significant at mid and high frequencies. The most 

important quota of the acoustic energy in the protected area is 

given by the reverberated waves and to reduce this effect, the 

ceiling room and part of the walls it necessary be covered with 

sound absorbing structures. In such conditions the 

reverberated component reaches the same order of magnitude 

with the one refracted. 

 

6.3. WAYS TO COMBAT NOISE AT RECEIVER 

To combat noise at the receiver is recommended in addition to 

individual means of protection, its protection in soundproof 

cabin. this thing is possible only in case of technological 

processes that can be operated, controlled and monitored from 

a distance, thus reducing to a minimum the period of noise 

exposure of workers (less, the maintenance operations on 

equipment) The personal protection on noise pollution in 

industrial environments is achieved by using special systems 

called earplugs, divided into two categories  

- on internal type: stoppers or tampons, made by 

cotton, rubber, plastics. They are introduced and 

adapted for the external auditory canal; 

- on external type: the headphone which covers the 

entire pavilion of the ear, used usually for the most 

intense noise, because they have a great capacity for 

sound insulation. 

 

Studies of the issues related to protection against the harmful 

effects of noise, using the individual means for protection at 

receptors have revealed two trends. 

- the use of selective earplugs, noise depending on the 

nature of work performed and the duration of 

exposure, the particular receptor, so if high noise 

levels and reduced demand for certain work with 

attention, it is recommended ear type external, in the 

case of the low exceeding of the levels of permissible 

limits is recommended intern earplugs; 

- the development of the earplugs to allow a normal 

conversation and to neutralize the high frequency 

noise. 

 

The greatest attenuations are made earplugs of external type 

which performs better at high frequencies where the ear is 

more sensitive. These earplugs require no maintenance 

demanding. The variation of attenuation is about 45 dB than 

30 dB for intern earplugs. However the internal type are 
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lighter and can be worn longer, require a much simpler 

technology of implementation, low cost price and can be worn 

in environments with higher temperatures (not prevent 

breathing and perspiration), the worker can use in the same 

time other equipment or devices or protective work. The 

negative characteristic is given by means of individual 

protection that defends only the auditory organ and excessive 

noise can disturb the general condition of the body exposed, 

even if the ears are protected such personal protective 

equipment such as ear plugs can reduce or block selectively 

the perception of noise and enable the speech perception. They 

are considered suitable and adequate when worn correctly and 

the noise level is under 80 dB(A) for the employee's ear. 

Complementary measures of protection against noise are  

- limit time of the exposure to noise of the operator; 

- change periodic the job; 

- Ensuring the silence on during breaks. 

 

7. RESULT AND DISCUSSION 

 

It has been determined during our measurements that the noise 

levels in all the above industries are much above the noise 

level of 80 dBA specified in Noise Control Regulation. 

 

According to results of the questionnaire applied to the 

above industries: 

 

1. 73.83% of workers in the industries are disturbed 

from the noise in their workplaces. 

2. Noise causes the problem of nervousness on workers 

at a rate of 60.96%. 

3. 30.86% of the workers have ailments like ringing in 

the ear, hearing losses, etc. 

4. 85.94% of the workers do not have periodical hearing 

tests. 

5. Ear protection accessories are being used in the 

industries by a rate of 32.94%. The rate of using ear 

protection accessories at the cement factory at which 

the noise level is the highest is at 7.69%. As 

indicated, the industries at Sivas have the problem of 

noise. 

 

Table 7.1 The condition of periodical hearing tests done by 

workers working different industries 

 

Industries 

Hearing Test 

be done Not done Total 

N % N % N % 

Textile 1 2.22 44 97.78 45 17.57 

Iron & Steel 5 5.21 91 94.79 96 37.5 

Cement 3 7.69 36 92.31 39 15.23 

Concrete 

Traverse 

27 35.53 49 64.47 76 29.68 

Total 36 14.06 220 85.94 256 100 

 

8. CONCLUSION 

 

Noise pollution is a form of environmental pollution; it‘s not 

any less dangerous than other types of pollution, therefore 

interest in it was raised newly because of its consequences on 

members of noise exposed societies according to the location 

and time periods. In this research we attempted to measure the 

damage economically, of what noise pollution leaves of losses 

on individuals and diverse economic projects. As a result of 

the study and observation, it shows that machines and 

equipment produce high levels of noise and there are attempts 

to use barriers to stop noise from spreading to other sections. 

Factories distribute protecting equipment to lower noise levels 

to the permitted limit like sound proof materials and ear plugs. 

The study shows the effect of noise on a worker‘s 

performance, that it has negative effects on their health and 

efficiency, and that it causes losses for workers, factories and 

the overall economy. Whereas the study has shown that noise 

pollution has no effect on the profitability of industrial 

factories. 

 

RECOMMENDATIONS 

 

1. The problem of noise should be taken into 

consideration during their establishment phases 

(construction of the building, allocation of the 

machinery, etc.). 

2. Use of the latest technology should be provided in the 

industries. 

3. Authorized persons should arrange the working 

periods for workers according to the level of noise in 

workplaces. 

4. New workers who will work at noisy workplaces 

should be subject to hearing tests and other tests 

regarding related illnesses. 

5. Suitable protection accessories should be provided 

for the workers who will work in noisy environments 

and they should be trained on regular usage of such 

accessories. 

6. Hearing tests should be performed periodically each 

year at noisy workplaces. 

7. Employers and workers should be trained on noise 

and its effects on human health. 
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